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Noguchi’s* principal argument for Bacterium granulosis as the 
etiologic agent of trachoma was based on evidence obtained from 
inoculation of the conjunctiva of a monkey with pure cultures of this 
bacterium. A chronic granular conjunctivitis was induced which resem- 
bled the human disease and which appeared to have the characteristics 
of trachomatous infection in monkeys. But experimental trachoma 
differs from trachoma in man in several important respects: Pannus 
does not occur and, though mild cicatricial changes have been reported, 
there are none of the severe degenerative and cicatricial lesions which 
are of such importance in diagnosis. This lack of definite diagnostic 
criteria has prevented ophthalmologists who have observed the disease 
due to Bacterium granulosis from agreeing as to whether the condition 
is true trachoma or a type of follicular conjunctivitis. 

Olitsky, Syverton and Tyler,? at the Rockefeller Institute for 
Medical Research, and Bengtson,* at the National Institute of Health, 
recently attempted to clarify the subject by comparative studies of lesions 
induced in Macacus rhesus monkeys. Bengtson’s results with human 
trachomatous materials were at first unsatisfactory; the lesions were 
mild and not susceptible to transfer. In a second report,* however, she 
described a successful transfer, and concluded that the only appreciable 
difference between the lesions induced by human tissue and those induced 
by Bacterium granulosis is that the latter are somewhat more active 
and more easily transferable. She concluded further that the appear- 
ance of lesions in monkeys cannot be used as an accurate criterion for 
diagnosis. Olitsky, Syverton and Tyler, on the other hand, reported 
the production in monkeys of typical and identical disease with Noguchi’s 
bacterium and with tissue from active trachomatous lesions in human 
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beings. They had no difficulty in initiating or transferring the disease 
in either series or in recovering Bacterium granulosis. 

Workers on trachoma have been very cautious in accepting results 
derived from animal experimentation. There is at the present time 
no certain means of diagnosing trachoma in the monkey. Nicolle, 
Cuénod and Blaizot* proved trachomatous disease in the chimpanzee 
and in the Algerian magot when they secured positive results from direct 
transfer of follicular material from the experimental disease to blind 
human eyes; but this method obviously does not lend itself to wide 
application. Other diseases of the conjunctiva of the monkey have at 
times been confused with experimental trachoma. Monkeys which 
have been kept in captivity have long been known to be subject to a 
spontaneous follicular disease. According to Olitsky, Syverton and 
Tyler, this is a bacterial disease which in its severer forms may resemble 
the condition produced by inoculation with trachomatous materials. It 
is probable that several types of bacteria are capable of inducing follicular 
disease in the monkey. Typical experimental trachoma has been described 
by Lumbroso ® as following inoculation with minute bacilli isolated by 
him from trachoma in Tunis. He at first thought these to be Bac- 
terium granulosis, but they have since been shown to belong to a 
group of minute bacilli of ill-defined limits. Wilson,’ in Egypt, and 
Stépanowa and Azarowa,® in Russia, have also described follicular 
reactions produced by minute bacilli not identifiable with Bacterium 
granulosis. I have recently found that inclusion blenorrhea virus also 
produces in Macacus rhesus monkeys a follicular disease which is not 
distinguishable clinically from Bacterium granulosis conjunctivitis. 
The inability at present to diagnose trachomatous infection in 
the monkey has led many observers ® to insist that only results based 
on inoculation of the human conjunctiva should be considered conclusive. 
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A large number of human inoculations with Bacterium granulosis 
have been reported. An inoculation made by Addario ?® with a strain 
obtained from the Rockefeller Institute for Medical Research has been 
described as positive. No one has as yet been able to duplicate this 
result. Proctor, Richards and associates ** reported the production of 
a mild follicular reaction of short duration in a volunteer tnoculated with 
cultures. A more severe follicular disease developed in a second volun- 
teer, with a healed trachoma, who was inoculated with both cultures 
and follicular material from a monkey that had active Bacterium granu- 
losis conjunctivitis. The condition showed some of the characteristics 
of early trachoma but healed rapidly under treatment with colloidal 
silver (collargol) and copper sulphate. It is interesting that seeretion 
from this case induced in a Macacus rhesus monkey an active granular 
conjunctivitis typical of Bacterium granulosis infection. Wilson * 
reported a mild conjunctivitis without follicles in two subjects inoculated 
with cultures. There was complete healing without treatment. One 
of these subjects was later inoculated with follicular material from a 
monkey having Bacterium granulosis conjunctivitis, but no disease 
resulted. Inoculations by Weiss," Nicolle and Lumbroso,’? Proctor, 
Finnoff and Thygeson,?* Wilson * and Nicolle ** have been negative. 
Nicolle and Lumbroso attempted to immunize a subject by subconjunc- 
tival and intravenous injections of living Bacterium granulosis, but 
trachoma developed when trachomatous material was used for inocula- 
tion. A number of negative inoculations have been performed which 
are not recorded in the literature. I personally know of eighteen. 


AUTHOR’S EXPERIMENTAL WORK 


Inoculation of the Human Conjunctiva with Cultures—Three recent strains of 
Bacterium granulosis were available for use. Two were obtained through the 
kindness of Dr. P. K. Olitsky of the Rockefeller Institute, who checked them for 
pathogenicity on the conjunctivae of Macacus rhesus monkeys just prior to sending 
them to me. The third strain was isolated by me from a Macacus rhesus monkey 
having a well advanced Bacterium granulosis conjunctivitis. 

Five human subjects varying in age from 15 to 45 years were inoculated. Two 
of the five were blind owing to intra-ocular disease and the other three had incurable 
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systemic diseases. Previous trachomatous disease in these subjects was ruled out 
with as much certainty as possible by thorough examination of the conjunctiva and 
cornea. None of the subjects showed scarring or corneal vascularity on exami- 
nation with a 10 X loupe. Three presented a mild chronic catarrhal conjunctivitis. 

Forty-eight hour blood agar slant cultures suspended in a mixture of 
condensation water and sterile physiologic solution of sodium chloride were 
used for subconjunctival injection in three of the subjects. Forty-eight hour 
cultures on Noguchi’s medium for the cultivation of Leptospira icteroides were 
used for inoculation by instillation and scarification in the other two. In two of 
the subjects, a single inoculation of one eye was made; in the others, the inocula- 
tions were repeated at intervals from two to five times. Single strains were used 
for four of the subjects; pooled cultures of the three strains as well as pooled 
suspensions of five old strains isolated by me in Colorado and Arizona were used 
for’ the other one. 

A mild traumatic reaction followed each inoculation. In one of the subjects a 
mild conjunctivitis with secretion developed, which lasted for four days. Follicles 
were not noted in any one of the five subjects. They were followed for from four 
to ten weeks after inoculation, and at no time were conjunctival changes observed. 

One of the subjects, a boy 15 years of age, blind from incurable renal disease, 
who had been given repeated injections with pooled cultures, was inoculated six 
weeks after the last injection of Bacterium granulosis with follicular material 
removed from a patient with clinically pure trachoma of stage IIa. Typical 
trachoma developed. This experiment has recently been reported.15 It served to 
demonstrate the subject’s susceptibility to trachoma, and the fact that the previous 
subconjunctival inoculations of Bacterium granulosis had not produced immunity. 


Inoculation of the Human Conjunctiva with Follicular Material from Infected 
Monkeys.—First ExPerRIMENT.—An adult subject with normal conjunctivae was 
inoculated in the right eye with follicular material obtained from M. rhesus 507 1¢ 
which presented lesions characteristic of the experimental Bacterium granulosis 
disease. A salt solution suspension of the material was instilled into the eye and 
the conjunctiva of the upper and lower lids thoroughly scarified with a needle. 

There was a moderate traumatic reaction. On the fourth day, a subacute con- 
junctivitis with considerable secretion developed. The condition rapidly became 
chronic. There was moderate follicular development, confined principally to the 
upper culdesac and upper border of the tarsus. Follicles later developed on the 
lower lid. There were no tarsal follicles, but a mild, velvety hypertrophy devel- 
oped on the tarsal conjunctiva. The condition gradually subsided without treat- 
ment. At the end of three months the eye had returned approximately to its 
original condition except for a slight hyperemia. 


SeconD ExPERIMENT.—A second adult subject with a mild chronic catarrhal 
conjunctivitis but no evidences of previous trachoma was inoculated with follicular 
material from Macacus rhesus 2, which presented a rather marked Bacterium 
granulosis conjunctivitis with some tarsal involvement. The inoculation procedure 
was the same as for the first subject. : 

A conjunctivitis developed on the fifth day. It was mild and accompanied by 
little secretion. Follicles were noted first in the lower lid on the twelfth day and 
later in the upper culdesac. The upper border of the tarsus was not markedly 

affected, and the appearance of the tarsal conjunctiva did not change except for an 


15. Thygeson, P.: Inoculation of Human Conjunctiva with Trachomatous 
Materials, Am. J. Ophth., to be published. 


16. This animal was obtained from Dr. P. K. Olitsky of the Rockefeller 
Institute. 
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increased hyperemia. The disease subsided gradually after the fourth week, and 
the conjunctiva approximated its original condition by the seventieth day. 


SUMMARY AND CONCLUSIONS 


Inoculations of three fresh strains of Bacterium granulosis from 
different sources failed to induce trachoma on the conjunctivae of five 
human subjects. Susceptibility to the disease in one of the subjects 
was later proved by positive results from a direct inoculation with 
follicular material from a person with active trachoma. Material from 
two Macacus rhesus monkeys with active Bacterium granulosis con- 
junctivitis was transferred directly to two human subjects. In both 
of them a mild follicular conjunctivitis developed, which subsided 
without treatment. 

Failure to produce trachoma in man with Bacterium granulosis 
cannot be considered satisfactory proof that this micro-organism does 
not play an etiologic role in the disease. The difficulties of inducing 
initial infection in the monkey with cultures are well known. Once 
infection has occurred, however, the disease is readily transferred by 
tissue passage. Failure to produce trachoma by tissue transfer from 
the experimental Bacterium granulosis disease is of much greater sig- 
nificance. Nicolle, Cuénod and Blaizot, working under similar condi- 


tions, experienced no difficulty in transferring experimental trachoma 
of the chimpanzee and of the magot to the human eye. The fact that 
transfer of the Bacterium granulosis disease to man produced only 
a mild follicular conjunctivitis suggests strongly that Bacterium granu- 
losis conjunctivitis and experimental trachoma are not identical and 
that Bacterium granulosis is not the etiologic agent of trachoma. 





INTRACAPSULAR OPERATION FOR CATARACT 


REPORT ON A FOURTH HUNDRED SUCCESSIVE EXTRACTIONS 


ARNOLD KNAPP, M.D. 
NEW YORK 


The intracapsular operation for cataract is suited only for certain 
cases, but in these cases the results are so satisfactory that the patient 
should have the advantage that it brings. The cases are selected accord- 
ing to the type of cataract, the absence of complications and the behavior 
of the patient. The disadvantages, provided the conservative method 
of intracapsular extraction is used, i. e., preliminary subluxation with 
suitable capsule forceps, are that dislocation does not take place in all 
cases as the capsule ruptures. This in itself is not of moment, though 
the primary purpose is not achieved; the success of this step depends 
on the state of the capsule and on the operator’s experience. The 
second disadvantage is the complications which are liable to occur and 
for which the operator must be prepared; these can best’ be presented 
by a study of cases. I shall report on a fourth hundred successive 
intracapsular extractions with this purpose in mind. As these were 
performed from three to six years ago, their subsequent course could 
be followed, and will be reported on when relevant. The present-day 
preliminary preparation, consisting in efficient sedatives, paralysis of the 
orbicularis muscle, subconjunctival injection, suture of the superior 
rectus muscle and deep orbital injection in exceptional cases, has made 
a great step forward in operative technic. The forceps intracapsular 
operation has been gaining headway in Central Europe, especially since 
the writings of Elschnig’ appeared. I have had the opportunity of 
seeing this dextrous operator at work, and should like to take up some 
of the steps of his operation at length later. 


RESULTS 


A brief summary of the hundred cases follows: According to type, 
the cataracts in these cases may be classified as hypermature, twenty ; 
mature, twenty-eight; immature, thirty, and complicated, twenty-two. 
The resulting vision obtained in fifty-one of the seventy-eight uncompli- 
cated cases was 20/20 and in twenty-seven 20/30. The mode of intra- 


Read before the Section on Ophthalmology, College of Physicians of Phila- 
delphia, Feb. 16, 1933. 


1. Elschnig, A.: Die intrakapsulare Starextraktion, in Graefe-Saemisch: 
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capsular extraction was by tumbling in ninety-seven cases; the capsule 
ruptured in two of these and was then separately extracted ; the delivery 
was head-on in two, and in one the cataract was pulled out by traction. 

The healing was complicated by the occurrence of hyphemia in eleven 
cases, but no reduction in final vision was caused. Prolapse of the iris 
occurred in four cases in which abscision was performed. There was 
loss of vitreous in five extractions with the following details: In 
case 3, during the operation fluid vitreous appeared when pressure was 
first applied, and the lens was extracted by tumbling when additional 
pressure was applied. The final vision was 20/20. In case 42, previous 
trephining had been done for glaucoma. At the extraction of the 
cataract, the delivery of the lens was followed by the prolapse of 
vitreous. Final vision was 20/40. In case 59, at operation there was a 
head-on presentation of the cataract when pressure was applied. 
Vitreous then appeared on the temporal side. The cataract was success- 
fully removed with the aid of the loop. The final vision was 20/30. 
In case 66, at operation the cataract was subluxated below, followed 
by sudden escape of fluid vitreous below with sinking back of the 
lens. Further pressure was then applied, and extraction succeeded 
with the aid of the cystotome. Final vision was 20/30. In case 99, 
after prompt dislocation of the cataract, there was constant oozing of 
fluid vitreous; on pressure, more vitreous escaped; the cataract was 
grasped again with the forceps, and, with pressure below, extraction 
took place by tumbling without more loss of vitreous. Final vision 
was 20/30. Prolapse of the vitreous occurred several days after the 
operation for cataract in four cases, and abscision was performed with- 
out complication. 

The following complications were observed in this series: Maculae 
corneae were present in three cases, and the resulting vision was 20/70, 
20/50 and 20/50. There was one case of old chronic iridocyclitis in 
which the tension was very soft. A tremulous lens was extracted 
without accident. Final vision was 10/200, and the ophthalmoscope 
revealed optic atrophy. Detachment of the retina occurred in two cases: 
In case 31, at operation separation of the suspensory ligament above 
was difficult, as it seemed to be adherent. The operation was followed 
by cyclitis; still the vision obtained was 20/20. Two years later the 
retina became detached. In case 76, the healing after operation was 
complicated by hyphemia and blood on the hyaloid membrane, which 
reduced the vision to 20/100. One year later, detachment of the retina 
developed. 

A serious complication which was noted in the previous series was 
deep opacity of the cornea followed by secondary glaucoma. This was 
observed in the two following cases: In case 11, at operation the lens 
became jammed in the section, and the cystotome had to be applied. 
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Slow closure of the wound ensued, and gradually a deep opacity devel- 
oped in the cornea, while the patient passed through an attack of 
pneumonia. Finally glaucoma developed ; the patient disappeared from 
observation. In case 93, there was no complication at operation; the 
eye showed slight congestion, and a deep opacity of the cornea devel- 
oped. The anterior chamber remained shallow. The hyaloid membrane 
and the margins of the iris were drawn forward and became adherent 
to the cornea. Vision was reduced to 20/50. Glaucoma developed ; 
iridectomy and division of the anterior adhesion of the hyaloid mem- 
brane were attempted. An exudate formed on the hyaloid membrane, 
which again became adherent to the cornea, and deep vascularized 
opacities appeared in the cornea. Glaucoma was finally relieved by 
trephining, but dystrophy of the cornea remained. Vision was 4/200. 
This condition can probably be explained by an injury to the endothelium 
occurring during the operation which led to slow reformation of the 
anterior chamber, secondary glaucoma, anterior adhesion of the hyaloid 
membrane, deep opacity of the cornea and finally corneal dystrophy. 
Glaucoma was observed in four cases: In case 26, a late prolapse 
of the vitreous occurred on the fifth day after operation. Vision at first 
was 20/20. Seven months later, glaucoma developed; trephining was 
done, with final vision of 20/50. In case 42, in an eye which had been 
trephined for glaucoma, at the operation for cataract prolapse of vitreous 
followed the delivery of the lens; the pupil became updrawn, and a 
pupillary iridectomy was done. Three years later there was a return 
of glaucoma, which was relieved by trephining. Final vision was 20/40. 
In case 12 the patient suffered from diabetes. A prolapse of the vitreous 
occurred on the third day after operation. Vision was 20/20. Five 
months later hemorrhagic glaucoma developed, and the anterior chamber 
became full of blood. The patient disappeared from observation. In 
case 61, after an uncomplicated operation, vision was 20/20. Two years 
later glaucoma developed, which was relieved by trephining. Final 
vision was 20/100. Iridocyclitis followed operation in case 44. After 
uneventful extraction, iritis and retinal exudates developed. Vision at 
first was 20/30. After three months, iridocyclitis returned with deep 
opacities of the cornea and glaucoma. Vision was reduced to 20/100. 
The patient disappeared from observation. Central choroiditis was 
observed in four cases: In case 56, with central choroiditis, the resulting 
vision was 15/200; in case 79, with old chorioretinitis, 20/200; in case 
91, with central choroiditis, 20/200, and in case 96, with myopic 
choroiditis, 20/50. The poor vision 20/70, in case 58 was due to old 
amblyopia (strabismus). Retinitis pigmentosa was present in case 65, 
in which trephining had been done for chronic glaucoma; later an 
uneventful cataract extraction was performed. The fundus showed the 
changes of retinitis pigmentosa and optic atrophy. Vision was 2/200. 





KNAPP—CATARACT 9 


Diabetic retinitis was observed in two instances: In case 72 in which 
there was an old iritis, directly after the cataract extraction detachment 
of the choroid and temporary glaucoma appeared. The fundus presented 
extensive changes due to diabetic retinitis. Vision was 10/200, and 
the patient died three months later. In case 73, there was an uneventful 
recovery after operation. Central retinal changes were present. Vision 


was 20/50. 


The following tabulation lists the complications and the number of 
cases in which they occurred: 


Complications Cases 
Hyphemia 

Prolapse of iris 

Loss of vitreous 

Late prolapse of vitreous 

Maculae corneae 

Chronic iridocyclitis 

Detachment of retina 

Deep keratitis, secondary glaucoma 
Glaucoma 

Iridocyclitis 

Central choroiditis 

Amblyopia 

Retinitis pigmentosa 

Retinitis (diabetic) 


11 
4 
5 
4 
3 
1 
2 
2 
5 
1 
4 
1 
1 
2 


TECHNIC 


To recapitulate briefly: A broad limbal incision with a conjunctival flap is 
made. I do not use a suture, as I have not been convinced that it would help in 
this type of operation. An iridectomy is then performed because of the greater 
ease of delivery of the lens and less frequency of prolapse. Careful reposition of 
the pillars follows iridectomy. Then the lower third of the anterior capsule is 
grasped with the blunt Kalt forceps, and the lens manipulated from side to side, 
with firm pressure straight back at the limbus with the blunt hook. If the capsule 
eludes the grasp of the forceps, a broader bite is taken without pressing the forceps 
together too hard. If the capsule still eludes or if it does not subluxate after an 
amount of manipulation that is considered safe, the toothed forceps are used. I 
have found no reason to modify the original Kalt model of capsule forceps. As 
soon as the separation of the suspensory ligament below has taken place, traction 
is arrested and the forceps are disengaged. The section is then enlarged with the 
scissors if necessary. Pressure is exerted externally straight back at the lower 
limbus, with counterpressure above over the scleral lip of the incision, and the 
cataract should present by rotation, “tumbling” in other words. As soon as the 
rotated lens comes to be placed horizontally, pressure backward is relaxed and 
the direction is changed to upward, i.e., away from the vitreous. After the emerging 
lens has passed the equator of the incision, its final adhesion above is swept free 
with the curved part of the hook working upward. After extraction, the lids are 
closed for a few seconds to allow the incision lips to adjust themselves, and 
any presenting vitreous to go back. The iris pillars are again replaced, atropine 
salve introduced and the bandage applied. 
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Elschnig practices a retro-ocular injection to soften the eyeball and 
thus reduce liability to vitreous loss. I do not see that this is necessary 
in any but exceptional cases, and a soft eye is a disadvantage, as the 
eyeball must offer sufficient resistance to permit the necessary pressure. 
Elschnig uses a conjunctival suture, but to my mind if a suture is to be 
tried, a sclerocorneal suture like Kalt’s is better. Elschnig has now 
accepted the advantages of tumbling the lens, which I have always 
regarded as the greatest factor for insuring safety in intracapsular 
extraction. He grasps the lens low down with a modified Kalt forceps; 
with gentle manipulation and with very forcible pressure at the lower 
limbus straight back, he breaks the suspensory ligament below ; keeping 
hold of the subluxated lens, he pulls it up, makes it tumble and extracts 
it by traction. While some soft lens bags will mold and permit this, 
many, especially the large hard lenses, will not stand this amount of 
twisting of the capsule, and the capsule ruptures in a greater proportion 
of cases than with my procedure, as I have proved by comparing opera- 
tive statistics. Finally, Elschnig makes a buttonhole iridectomy. 

In considering the foregoing statistics, one cannot but be impressed 
with the fact that the results in many cases are surprisingly good with 
little complication in the after-healing and without the many other moder- 
ate results which follow cortical and capsular difficulties. On the other 
hand, the statistics include some cases in which the results obtained are 


very poor. The number of these in which the poor results may be 
traceable to the mode of operation are small (cases 11 and 93), and 
further experience should teach how to avoid them. One outstanding 
factor in the operative technic is that the corneal section must be large 
enough. The old statement that “the operation for cataract is the 
section” still holds true, and particularly so in the intracapsular 
extraction. 





IS THE AQUEOUS HUMOR A DIALYSATE? 


FRANCIS HEED ADLER, M.D. 
PHILADELPHIA 


Within the last few years there have been a rapid development and 
change in the ideas of ophthalmologists concerning the formation of 
aqueous humor. The evidence obtained from laboratory experiment 
and clinical observation has been gathered together and woven into three 
distinct theories. 

From the early work of Leber and his school it was believed that 
the aqueous was filtered through the walls of the capillaries by the 
pressure of the blood. The parallelism between rises in the general 
blood pressure and increased intra-ocular pressure which was roughly 
shown in the laboratory gave support to this simple hypothesis. Grad- 
ually, however, an accumulation of chemical data which failed to fit 
into the theory, largely because of the lack of chemical knowledge at 
that time, led to the development of a second hypothesis. This second 
theory, generally called the stagnation theory, proposed that the aqueous 
was formed at birth and remained unchanged throughout life. It was 
contended, therefore, that the aqueous was not being constantly formed 
from the blood, unless the eyes were disturbed either by experimental 
procedure or by a disease state. Much argument but little experimental 
evidence was offered to support this theory. 

Then followed the work of Seidel, who contended that the aqueous 
was formed by secretion from the epithelial cells of the ciliary body. 
Seidel’s experimental data could often be interpreted in more than one 
way, and not always in agreement with his own conclusions, so that no 
final proof of his theory was ever offered which was convincing to the 
more skeptical investigators. 

Hardly had the ink dried on the twenty and more papers of Seidel 
when the theories of Donnan concerning membrane equilibria began to 
be applied to the formation of aqueous. The theory of dialysis, as 
applied to aqueous humor, is best known in this country by the writings 
of Duke-Elder. He and several other authors have presented data on 
the chemical and physical characteristics of aqueous humor which 
strongly suggest that this fluid is formed by dialysis. 


Read before the American Ophthalmological Society, Washington, D. C., 
May 9, 1933. 

This research was made possible by a grant from the Faculty Research Fund 
of the University of Pennsylvania. 

From the Department of Ophthalmology and the Department of Physiology of 
the University of Pennsylvania School of Medicine. 
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THE THEORY OF DIALYSIS APPLIED TO AQUEOUS HUMOR; 
THE CHEMICAL EQUILIBRIUM 


The theory of dialysis postulates the existence of an inert semi- 
permeable membrane which allows water and all dissolved crystalloids 
to pass through it readily. On the other hand, it holds back the larger 
colloidal molecules, such as protein. The walls of the capillaries are 
looked on as such a semipermeable membrane. On one side of the 
membrane is a protein-rich fluid, the blood; and on the other side is a 
relatively protein-free fluid, the aqueous humor. 

According to the theory of dialysis, these fluids must be stagnant 
and must equilibrate with each other in their chemical and physical 
composition. When equilibrium has been reached the following chem- 
ical characteristics must be present: 

1. Dissociated crystalloids, such as sodium chloride. These crystal- 
loids are dissociated in the blood into their respective diffusible cations 
bearing a plus charge and anions bearing a minus charge. These ions 
should not be found in equal proportion in the blood and the aqueous, 
however. The protein in the blood combines with the cations to form 
a proteinate, sodium proteinate, for example. This combination of the 
protein with the sodium leaves an excess of chlorine free to diffuse out 
into the aqueous. More cations should be found in the blood than in 
the aqueous, and more anions should be found in the aqueous than in 
the blood. In other words, the sodium content of the blood must be 
higher than that of the aqueous, and the chlorine content of the aqueous 
must be higher than that of the blood. All investigators agree that these 
conditions are found in the aqueous humor. From this point of view, 
therefore, the aqueous behaves as a dialysate. 

The finding of a high chlorine content in aqueous formed the prin- 
cipal objection to the filtration theory of Leber. At the time this 
was discovered Donnan had not written his papers on mem- 
brane equilibria, and it was assumed that the amount of chlorine in a 
fluid could be taken as an index of the total amount of sodium chloride. 
Calculations of the amount of sodium chloride in aqueous based on the 
analysis of chlorides yielded results which were far too high to be 
accounted for on the basis of filtration. As the equilibrium defined by 
Donnan explains this apparent discrepancy, one of the chief objections 
to the theory of filtration has been removed. In fact it has recently been 
pointed out ? that there may be no essential difference between a dialysate 
and a filtrate, as it is possible to have equilibrium established according to 
thermodynamic laws and still have the system in motion. As Frieden- 
wald ™ has stated, all that one can legitimately conclude from chemical 


1. Adler, F. H.: Clinical Physiology of the Eye, New York, The Macmillan 
Company, 1933, p. 332. 

la. Friedenwald, J. S., and Pierce, H. F.: The Circulation of the Aqueous: 
I. Rate of Flow, Arch. Ophth. 7:538 (April) 1932. 
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analyses of blood and aqueous is that “the flow of aqueous, if it exists, 
is slow compared with the diffusion of crystalloids into the ocular fluids,” 
or “that the cellular barrier between the blood and the aqueous behaves 
toward water and crystalloid components of the blood as if it were an 
inert semipermeable membrane, or, that any force which this cellular 
barrier exerts in enhancing or retarding the diffusion of these sub- 
stances from the blood to the aqueous or in the reverse direction is 
exerted to an approximately equal degree on all the component elements 
of the aqueous.” 


2. Nondissociated crystalloids. There exist in the blood substances, 
such as sugar and urea, which are crystalloids and hence pass readily 
through all inert semipermeable membranes, but which do not dissociate 
and are therefore not subject to any electrical constraints such as affect 
the dissociated crystalloids, i.e., sodium chloride. These substances 
must appear in equal concentration in the blood and the aqueous, there- 
fore, if the latter is actually a dialysate. 

In two previous papers? I reported finding the concentration of 
sugar in the aqueous lower than that in the blood from the same animal. 
This observation is not in keeping with the theory of dialysis, but I 
stated at the time that it did not contradict the theory in any way as 
the low concentration of sugar in the aqueous may be due to the fact 
that sugar is used by the tissues which form the anterior chamber. 
This explanation was confirmed by the observation that the ocular tissues 
have the power of metabolizing sugar and that in the vitreous the con- 
centration of sugar is very low owing to the rapid glycolysis by the 
retina. 

This explanation does not apply to urea. Urea is not used by any of 
the cells in the body but is an end-product of protein catabolism and, so 
far as is known, is merely used as a means of getting rid of ammonia 
from the body. There is evidence,® it is true, that urea is used in the 
kidneys to form ammonia, evidently for the purpose of combining and 
neutralizing acid metabolites. It is possible that the retina has the same 
property, but, as will be shown later, the evidence is against this possi- 
bility. Urea must be found in the same concentration in the aqueous 
as in the blood, therefore, if the former is a true dialysate. The experi- 
ments to be described were undertaken to determine the concentration 
of urea in the aqueous and the blood of cats, the fluids being withdrawn 
simultaneously. 


2. Adler, F. H.: (a) An Investigation of the Sugar Content of the Ocular 
Fluids Under Normal and Abnormal Conditions, and the Glycolytic Activity of 
the Tissues of the Eye, Tr. Am. Ophth. Soc., 1930, p. 307; (b) The Metabolism 
of the Retina: Further Notes, Arch. Ophth. 6:901 (Dec.) 1931. 

3. Benedict, S. R., and Nash, T. P., Jr.: The Site of Ammonia Formation, 
J. Biol. Chem. 69:381, 1926. Rabinowitch, I. M.: Studies Concerning the Origin 
of Urinary Ammonia, ibid. 69:283, 1926. 
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PRESENT EXPERIMENTS 


Cats were used in all the experiments. They were anesthetized by 
the intraperitoneal injection of 0.4 Gm. of soluble barbital per kilogram 
of body weight. One hour after the anesthetic was administered a 
carotid artery was exposed and a cannula inserted for the withdrawal 
of blood. A sample of blood was taken, and immediately thereafter 
the aqueous was withdrawn from one eye by a fine needle attached to 
a Luer syringe. Care was taken to empty the anterior chamber only 
partially so as not to obtain the last few drops of aqueous which might 
contain an admixture of serum from ruptured capillaries. One hour 
later the aqueous was withdrawn from the opposite eye and a second 
sample of blood obtained. The aqueous was withdrawn from some of 


TABLE 1.—Results of Experiments on Eight Cats 








Urea in Blood, Urea in Aqueous, Difference, 
Mg. per 100 Ce. Mg. per 100 Cc. per Cent 


49.6 44.4 —10.5 
43.8 40.6 — 7.3 


91.2 77.7 
81.2 69.2 


80.2 74.8 
79.8 


41.3 
46.0 


47.2 
44.8 


40.8 
40.8 


42.4 
42.4 


the animals before any operative exposure of the artery, and of a few 
animals from both eyes simultaneously, followed immediately by the 
taking of a sample of blood. The blood was immediately whipped and 
placed in a centrifuge, and the resulting serum was analyzed for urea. 
The aqueous humor was similarly analyzed. 

The Van Slyke gasometric method described by Peters and Van 
Slyke * was used for the determination of urea. As little as 0.02 cc. of 
fluid can be analyzed by this method with an error of about 3 per cent. 
A number of controls were made in analyzing known and unknown 
solutions and in recovering urea added to the blood and the aqueous 
humor. Table 1 shows the results obtained in fourteen experiments on 
eight cats. In each case the urea content of the aqueous humor was 
lower than that of the blood, ranging from a minimum of 6.5 per cent 
to a maximum of 40 per cent, and averaging 16.6 per cent. These 


4. Peters, J. P., and Van Slyke, D. D.: Quantitative Clinical Chemistry, 
Baltimore, Williams & Wilkins Company, 1932, vol. 2. 
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figures are calculated on the basis of milligrams of urea per hundred 
cubic centimeters of blood and aqueous, regardless of the difference in 
solids. When one takes into account the fact that blood contains about 
8 per cent of protein and aqueous about 0.02 per cent, it can be seen 
that in order to compare the two fluids one should calculate the amount 
of urea per hundred cubic centimeters of water in each. This would 
further increase the difference in the urea content of the two fluids by 
about 7 per cent. 
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Fig. 1—Concentration of urea in milligrams per hundred cubic centimeters 
of fluid in the aqueous and in the blood. The ordinates indicate the milligrams 
of urea; the abscissae, the number of experiments. The whole column represents 
the blood urea; the dotted portion, the aqueous urea, and the cross-hatched 
portion, the difference between the blood and the aqueous. 


A second series of experiments was undertaken in which both eyes 
of a series of cats were enucleated simultaneously, and a sample of 
blood was obtained from the combined arterial and venous bleeding 
from the orbit. Previous tests showed no difference between the urea 
content of venous blood and that of arterial blood, in agreement with 
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the findings of Johnston. The blood and aqueous were analyzed as in 
the previous series; the vitreous was ground up with sand and centri- 
fugated, and the supernatant fluid was analyzed. Table 2 shows the 
results of this series. In each case the urea content of the aqueous 
was lower than that of the blood, whereas in some cases the urea con- 
tent of the vitreous was higher and in others lower than that of the 
blood. The average figures show the urea content of the aqueous con- 


TABLE 2.—Results of Second Series of Experiments on Cats 








Urea in Blood, Urea in Aqueous, Urea in Vitreous, 
Mg. per 100 Ce. Mg. per 100 Cc. Mg. per 100 Ce. 


44.4 50.0 
44.0 50.8 


65.9 
67.0 
33.1 
35.3 
54.9 
52.0 
53.6 
48.0 
48.3 


50.8 
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TABLE 3.—Percentage Differences Between Urea 








In Blood and Aqueous In Blood and Vitreous In Aqueous and Vitreous 


Aqueous: Vitreous: Vitreous: 


+10 
ibe Sigh +15 
—10 +14 
—10 +16 
—20 
—20 
—1 
—22 
—22 
—18 


—10 





siderably lower than that of the blood, the urea content of the vitreous 
being intermediate. 

Figure 2 shows this difference diagrammatically. Table 3 shows the 
percentage differences in these experiments. 


THE LITERATURE ON THE CONCENTRATION OF UREA IN 
AQUEOUS AND SPINAL FLUID 


Other than that containing the figures of Duke-Elder® there has 
been only one previous paper reporting the concentration of urea in 


5. Johnston, C.: A Comparison of the Urea Nitrogen Content of Cutaneous 
and Venous Blood by Micro-Gasometric Analysis, J. Clin. Investigation 9:209, 
1931. 


6. Duke-Elder, W. S.: Brit. J. Ophth. (supp.) 3:77, 1927. 
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the aqueous and the blood. Duke-Elder gave but one set of figures 
which apparently were the result of a single experiment. His figures 
for the urea content of the aqueous are the same as those for the urea 
content of the blood. Andresen’ reported that the urea content of the 
aqueous is sometimes higher and sometimes lower than that of the 
blood. Walker * found the urea content of the aqueous of rabbits, cats, 
dogs and frogs from 20 to 30 per cent lower than that of the blood. 
He was the first to perform an adequate number of carefully controlled 
analyses. 

A number of workers have compared the urea content of the 
cerebrospinal fluid with that of blood. In 1915 Cullen and Ellis ® found 
that the urea content of the spinal fluid of human beings was equal to 
that of the blood. Woods? also reported that the urea content of the 
blood and that of the spinal fluid were equal. On the other hand, 


463 50.8 ) “34° 


Fig. 2.—Concentration of urea in milligrams per hundred cubic centimeters. 


Egerer-Seham and Nixon ™ found the urea content of the spinal fluid to 
be only 61 per cent that of the blood, and Myers and Fine reported the 
urea content of the spinal fluid to be 88 per cent that of the blood. 
Fremont-Smith and his co-workers ** gave figures which showed that 
the nonprotein nitrogen content of the spinal fluid is lower than that 
of the blood. 





7. Andresen: Biochem. Ztschr. 116:266, 1921. 
8. Walker: Am. J. Physiol., to be published. 
9. Cullen and Ellis: J. Biol. Chem. 20:511, 1916. 

10. Woods, A. C.: Studies of Nitrogen Partition in the Blood and Spinal 
Fluid, Arch. Int. Med. 16:577 (Oct.) 1915. 

11. Egerer-Seham, Grete, and Nixon, C. E.: Comparative Studies in the 
Chemistry of Blood and Cerebrospinal Fluid, Arch. Int. Med. 28:561 (Nov.) 
1921. 

12, Fremont-Smith, Frank; Dailey, M. E.; Merritt, H. H.; Carroll, M. P., and 
Thomas, G. W.: The Equilibrium Between Cerebrospinal Fluid and Blood 
Plasma, Arch. Neurol. & Psychiat. 25:1271 (June) 1931. 
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Cockrill ** found the concentration of urea in the neural fluid from 
50 to 80 per cent that in the plasma. When he dialyzed plasma in vitro 
against the cerebrospinal fluid of the same subject this unequal distri- 
bution of urea was not obtained. Finally, Walker * found a lower con- 
centration of urea in the spinal fluid of unanesthetized dogs and rabbits. 


COMMENT 


When equal volumes of fluid are compared, the concentration of urea 
in the aqueous humor is about 18 per cent lower than that in the blood 
serum of the same animal. Calculations of the amount of urea per 
hundred cubic centimeters of water in blood and aqueous show that 
aqueous contains about 25 per cent less urea than blood. Experiments 
have shown that the urea in the blood is not bound by the proteins but 
is free and diffusible, and when blood is separated from other body 
fluids by inert semipermeable membranes the concentration of urea 
soon becomes the same in the two fluids. It is probable therefore, that 
if the aqueous contains less urea than the blood, the membrane sepa- 
rating the two fluids cannot be inert but must show selective perme- 
ability, and the urea molecules must be held back in the blood stream. 

It might be suggested that the low urea content of the aqueous 
merely implies that the fluids were withdrawn from the animal at a 
time when equilibrium between them had not been reached. Thus it 
can be argued that the urea in the blood was changing and that in the 
aqueous had not come into equilibrium with it. Such a condition might 
be true, especially after a heavy protein meal. The first series of 
experiments shows that this is not the case, however. The aqueous of 
one eye and a sample of blood were removed from the animals, and 
one hour later the aqueous of the opposite eye and a second sample of 
blood were taken. It can be seen from table 1 that there is no con- 
stant difference between the two samples of blood from the same animal 
throughout the series. In three animals there was no change within 
the hour; in two animals the urea content of the aqueous fell, and in 
one animal it rose. The aqueous humors showed changes between the 
two eyes which in most instances reflected the changes in the blood 
level which occurred during the hour. In spite of this, in each case 
there was a definite reduction in the urea content of the aqueous as 
compared with that of the blood. This proves conclusively that in one 
hour there had been no change in the equilibrium between the aqueous 
and the blood which could have accounted for such marked differences 
in the urea levels of the aqueous. 


13. Cockrill, J. R.: Nonelectrolytes, Arch. Neurol. & Psychiat. 25:1297 (June) 
1931. 
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It might be suggested that if the the aqueous was formed by dialysis 
some of the urea was taken out or water was added. The reverse of 
this condition is apparent in the kidneys. The urea content of the 
glomerular fluid is similar to that of the blood, but as the urine passes 
down the tubule water is absorbed, leaving a concentrated solution of 
urea which appears in the bladder. There is no evidence that water is 
added to the aqueous humor after it has been formed, nor is there any 
evidence that urea is taken up by the cells lining the anterior chamber. 
It was pointed out that the retina might possibly use urea to form 
ammonia in a manner similar to the utilization of urea by the kidneys. 
If this is true, one would expect to find an even lower concentration of 
urea in the vitreous than in the aqueous (compare, for example, the con- 
centration of sugar in the vitreous with that of the aqueous 7”). Table 2 
shows that the urea content of the vitreous more nearly approxi- 
mates that of the blood, and that instead of being less than that of the 
aqueous it is higher. ; 

Unless additional evidence is forthcoming which shows that urea 
actually disappears from the anterior chamber after the aqueous is 
formed, one must conclude that the membrane which separates the blood 
from the aqueous is not an inert semipermeable membrane. The 
aqueous, therefore, cannot be a dialysate. It is possible that the aqueous 
is formed from the capillaries of the ciliary body by dialysis but that 
before it reaches the anterior chamber it passes through a second barrier, 
namely, the epithelium covering the ciliary processes, and that here its 
chemical characteristics are altered. Aqueous may be formed, therefore, 
as the result of dialysis plus some other mechanism which so alters the 
chemical composition of the fluid that it can no longer be recognized as 
a dialysate. 

CONCLUSIONS 


The concentration of urea in the aqueous is about 18 per cent less 
per unit volume than that in the blood, or about 25 per cent less per 
hundred cubic centimeters of water. The concentration of urea in the 
vitreous approximates that in the blood; on the average it is slightly 
lower. In the absence of other evidence one must conclude that the 
membrane separating the aqueous from the blood is not an inert semi- 
permeable membrane. The aqueous humor cannot, therefore, be a 
dialysate. Much more evidence must be obtained before one can dog- 
matize regarding the manner in which the aqueous humor is formed. 





MYOPIA IN ALKALOSIS FROM SIPPY TREATMENT 


J. A. THORSON, M.D. 
DUBUQUE, IOWA 


Myopia has been observed in association with various disturbances 
of body chemistry. It has frequently been found in the toxic disorders 
of pregnancy and occasionally in intoxication from arsphenamine ther- 
apy. In 1927 Rosenstein? described five cases of myopia due to arte- 
riosclerosis. The ages of the patients ranged between 39 and 62. 
Myopia of from 1 to 3.5 diopters developed within from two months 
to one and one-half years. Vision had previously been normal. In one 
case the blood pressure was 260 mm.; in the other cases, it ranged 
between 150 and 185 mm. The changes in the vessels typical of sclero- 
sis were present in all cases. In contrast with the myopia of diabetes, 
that of arteriosclerosis develops rather slowly, and like its cause does 
not recede. The myopia seems to be due to a change in the refraction 
of the lens. Changes occur in the fibers of the lens. 

Myopia is found more often in diabetes than in any other form of 
intoxication. Many theories have been propounded to explain the 
causal mechanism. Probably none of these is as efficient as the one 
proposed by Duke-Elder,? whose hypothesis may suggest, at least in 
part, an explanation of the case to be reported. His primary contention 
is that a change in the lens produces the near sight. He named six 
interesting phenomena that are present, none of which can be explained 
by the other speculations. 

Duke-Elder reasoned that a change in the lens is effected by a change 
in the molecular concentration of the blood and the tissue fluids. With 
an increase in the sugar content of the blood, there is an immediate 
increase in its density; to compensate for this, fluid is extracted from 
the body tissues; this in turn is replaced by copious draughts of water 
(polydipsia). At the same time and as a result thereof large quantities 
of chlorides are excreted with the excessive renal output (polyuria). 
The end-results are: (1) an increase in the blood volume and (2) a 
decrease in the salt content of the blood, both of which contribute to a 
lower osmotic pressure of the blood serum. The lens is thus bathed by 
a fluid at a tension lower than its own molecular state; to obtain equi- 
librium, fluid enters the lens, deforms it and causes myopia. 


1. Rosenstein, A. M.: Myopia with Arteriosclerosis, Wien. klin. Wchnschr. 
40:1287 (Oct. 13) 1927. : 

2. Duke-Elder, W. S.: Changes in Refraction in Diabetes Mellitus, Brit. J. 
Ophth. 9:167 (April) 1925. 
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Very little has been recorded of the ocular symptoms in alkalosis ; 
no mention of myopia can be found. In 1923 Hardt and Rivers * 
reported in detail their observations of intoxication resulting from 
Sippy treatment. No ocular symptoms were mentioned by them. 
Koehler,t Cecil® and Blumer® said that one of the symptoms 
in severe alkalosis is quivering of the eyelids, and Blumer ® added 
that the pupils become pinpoint-sized and do not react to light. Mac- 
Lean? and Cooke ® recorded bloodshot conjunctivae in cases of alkali 
poisoning. Portis ® stated that the patient complains of spots before the 
eyes. Eyerly?° said that the visual disturbances vary from those of 
minimum degree to those in which there is almost complete blindness ; 
these changes occur on a chemical basis, and although recovery may take 
some time, vision will return to normal. He did not mention the 
nature of the trouble; that is, whether it is a change in refraction, a 
depression of function or both. 


REPORT OF A CASE 


G. L. B., aged 38, engineer in a boiler room, first came to my office on Nov. 
18, 1932, complaining of frontal and occipital headache and periodic pain in both 
eyeballs since beginning alkali treatment for peptic ulcer. 

His father died of “old age,” but had stomach trouble all his life. One cousin 
had “ulcers” of the stomach. In 1914 the patient had typhoid fever with jaundice. 
In 1919 his gallbladder and appendix were removed. He had lost 8 pounds 
(3.6 Kg.) in the past two months, yet was well nourished. His blood pressure 
was 178 systolic and 112 diastolic. At the time of commencement of treatment, 
the other findings consisted of a carious molar, gingivitis, a large congested tonsil 
from which yellow fluid could be expressed and pronounced tenderness and rigidity 
in the epigastrium. The clinical and roentgen diagnosis was duodenal ulcer. On 
several occasions urinalysis gave negative results. 

The patient had had gastric distress with occasional attacks of sharp pain in 
the epigastrium for twenty-seven years. On Oct. 5 and 6, 1932, a severe attack 


3. Hardt, L. L., and Rivers, A. B.: Toxic Manifestations Following Alkaline 
Treatment of Peptic Ulcer, Arch. Int. Med. 31:171 (Feb.) 1923. 

4. Koehler, A. E.: Acid-Base Equilibrium: I. Clinical Studies in Alkalosis, 
Arch, Int. Med. $31:590 (April) 1923. 

5. Cecil, R. L., in Cecil, R. L., and Kennedy, Foster: A Text-Book of Medi- 
cine, Philadelphia, W. B. Saunders Company, 1927, p. 602. 

6. Blumer, George: Bedside Diagnosis, Philadelphia, W. B. Saunders Com- 
pany, 1928, vol. 1, p. 497. 

7. MacLean, Hugh: Behandlung des Magen- und Duodenalgeschwiirs mit 
grossen Alkalidosen, Wien. med. Wchnschr. 79:304 (March 2) 1929. 

8. Cooke, A. M.: Alkalosis Occurring in the Alkaline Treatment of Peptic 
Ulcers, Quart. J. Med. 1:527 (Oct.) 1932. 

9. Portis, S. A.: Ulcers of the Stomach and Duodenum, M. Clin. North 
America 15:675 (Nov.) 1931. 

10. Eyerly, James B.: Personal correspondence, Chicago (Dec.) 1932. 
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with vomiting forced him to give up his work. On October 10, his physician 
placed him on the Sippy regimen: calcium carbonate, 10 grains (0.65 Gm.) every 
hour; sodium bicarbonate and magnesium oxide, 5 grains (0.32 Gm.) each twice 
daily ; frequent small meals. This treatment was continued until October 16, when, 
owing to acid in large aspirations of the stomach (taken at 9:30 p. m.), the 
dose of calcium carbonate was increased to 30 grains (1.95 Gm.) every hour, and 
tincture of belladonna, 10 minims (0.6 cc.) three times a day for two weeks, was 
added. The patient had a transitory haziness of vision for one day (October 23). 
On this day, the carbon dioxide-combining power of the blood (alkalinity) was 
50 per cent by volume (normal, from 50 to 70). By November 18, he had gained 
in well-being and strength enough to go back to work, and he was therefore 
placed on a plan of three meals a day: calcium carbonate, 30 grains, to be taken 
only when pain occurred; sodium bicarbonate and magnesium oxide, as previously. 

On November 18, vision in the right eye was 20/20; that in the left eye was 
20/20-1. The patient accepted plus 1.50 sphere for near vision; orthophoria was 
found with Maddox rods at 1 and 20 feet (30.48 and 609.6 cm.). The ocular 
movements were of normal range; the pupillary reaction was prompt and equal; 
the tactile tension was normal. There were moderately heavy radial opacities in 
the peripheral half of both lenses; otherwise, the media were clear. The retinal 
arteries were moderately tortuous and irregular in contour, with bands of con- 
traction along the course of the arteries. The disks were well outlined. Under 
homatropine, retinoscopy revealed emmetropia, which was confirmed at the trial 
case immediately and five days later. The patient was told that he needed glasses 
for near vision only, and that the headaches were probably not of ocular origin. 

During the next ten days, while the patient was taking three meals and an 
average of six powders a day, the gastric symptoms gradually increased, so that 
he began again with frequent small meals and 30 grains of calcium carbonate 
every hour. He experienced immediate relief from the abdominal symptoms and 
a return of headache. 

On December 10, the patient noticed a sudden failing of distant vision; he 
was unable to see water faucets across the room. Vision in the right eye was 
20/40; with a —0.75 sph. —0.25 cyl., axis 180 it equaled 20/20-1; in the left eye, 
20/50; with a —0.75 sph. —0.25 cyl., axis 180 it equaled 20/20-2. In addition, a few 
dustlike opacities were seen in the outer third of both lenses. The upper nasal mar- 
gins of the two disks were obliterated, and the vessels in these areas were obscured 
by swelling ; the remaining margins of the disks were visible but indistinct. At this 
and each succeeding visit, perimetric and stereocampimetric examination for form 
and quality gave normal results. Tension (McLean) in both eyes varied between 
27 and 30 throughout the period of observation. On December 14, vision in the 
right eye was 20/30; with a —0.75 sph. —0.25 cyl., axis 180 it equaled 20/20; in 
the left eye, 20/70; with a 1.25 sph. —0.25 cyl., axis 180 it equaled 20/20-1. The 
carbon dioxide-combining power of the blood was 83 per cent by volume. At this 
time the ingestion of calcium carbonate was again reduced to the point that it was 
taken only every time pain occurred. Six days later (December 20), the patient 
could see the figures on a calendar across the room for the first time since Decem- 
ber 9. Vision in the right eye was 20/20; with —0.25 sph. it equled 20/15; in the 
left eye, 20/20; with a —0.50 sph. it equaled 20/15-3. The gastric pain had begun 
again with increasing severity. Tribasic calcium phosphate, 30 grains every hour, 
was substituted for the calcium carbonate medication. It did not give the patient 
relief, even with an increase to 40 grains (2.6 Gm.) every hour, but his vision 
improved. On December 23, vision in the right eye was 20/15-2; that in the left 
eye was 20/15-1. On December 28, vision was 20/15 in both eyes. On this day 
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two small hemorrhages were seen in the left fundus; one at the upper margin of 
the disk, and the other along the upper temporal artery, each being one-sixth the 
area of the disk. The patient suffered severely and had frequent vomiting spells 
until December 31, when the hourly ingestion of calcium carbonate was again 
begun. Two days later (Jan. 2, 1933) vision in the right eye was 20/25; with a 
—0.50 sph. it equaled 20/15; in the left eye, 20/100; with a —1.00 sph. it equaled 
20/15. There was slightly more blurring of the margins of the disks, and the 
hemorrhagic areas were darker. The next day the carbon dioxide-combining power 
of the blood was 60 per cent by volume. Vision in the right eye was 20/25; with 
a —0.50 sph. it equaled 20/15; in the left eye, 20/25; with a —0.50 sph. it equaled 
20/15. 

The patient entered the hospital on January 4, and on January 9 a posterior 
gastro-enterostomy was performed. He made an uneventful and rapid recovery. 
On February 15, vision was 20/15 in both eyes. The dustlike opacities in the 
lenses had disappeared, and the peripheral radial striations were finer and shorter 
than previously. The margins of the disks were clearer, although some haziness 
persisted at the upper and lower nasal quadrants; no hemorrhagic or other abnor- 
mal areas were found. 


COMMENT AND CONCLUSION 


In view of the transitory character of the near sight in the case 
reported, it resembled that seen in diabetes, and can best be explained 
by a change in the lens. To support this are the patient’s age—within 
the presbyopic period of lenticular instability—and the occurrence of 
astigmatism with myopia. According to Duke-Elder, the density of 
the blood must be lowered in order to cause a myopic change in the 
lens in diabetes. This lowering is effected by two conditions: One of 
these, a decrease in the chloride content of the blood, is always present 
in alkalosis; in fact, the reduction in the salt content of the blood is 
proportionate to the severity of the alkali preponderance and is an 
index of it. The modern internist depends on the determination of the 
salt content rather than on the estimation of the less constant carbon 
dioxide-combining power of the blood; therein lies one of the rea- 
sons why intoxication from alkalis is now rarely encountered. 

The depression in the chloride content of the blood is caused in the 
following manner: Hydrochloric acid is constantly being secreted by 
the gastric glands; the chlorine salts of the blood are the source of 
supply of this acid in the stomach. When calcium carbonate is given 
by mouth, the calcium combines with the chlorine of the hydrochloric 
acid to form an insoluble halogen compound of calcium which continues 
through the alimentary canal and is eliminated. Ordinarily most of the 
hydrochloric acid is resorbed along the digestive tract in soluble com- 
bination with food. As the body tends to maintain a definite acid equi- 
librium in the stomach, the more of this alkali ingested, the greater will 
be the drain on the source of the hydrochloric acid—resulting in deple- 
tion of the chloride in the blood. In the case reported, vomiting also 
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played a part in removing the gastric acid, and it might readily account 
for the comparatively rapid onset of myopia the second time (Janu- 
ary 2). | 

Although there was nothing to increase the blood volume, especially 
at the time of the recurrence of the myopia, when the patient lost con- 
siderable fluid through vomiting, yet there was an equally great loss of 
chlorine compound as a result of the same emesia and further through 
the elimination of this element as insoluble calcium chloride. If this 
loss were great enough, it would lower the density of the blood in spite 
of a decrease in the blood volume from the loss of fluid. The lens 
would be bathed in a fluid of a density lower than its own concentra- 
tion; the fluid would enter the lens, increase its convexity and cause 
myopia. 





CARBOHYDRATE TOLERANCE IN ELDERLY 
PATIENTS WITH CATARACT 


STUDY II 


DANIEL B. KIRBY, M.D. 
AND 
RENEE von E. WIENER, Pu.D. 


NEW YORK 


The observed greater frequency and relatively earlier occurrence 
of senile cataract in patients with diabetes mellitus have led to numer- 
ous investigations of the carbohydrate metabolism in patients with 
cataract. 

Thus, Baldwin and Bartel, in 1924, in a study of one hundred and 
thirty-two cases of cataract, reported ninety-nine with a blood sugar 
during fasting above 120 mg. per hundred cubic centimeters of blood. 
In a study of a hundred cases of senile cataract in 1925, H. Maxwell 
Langdon found a blood sugar during fasting above the normal limits 
in fifteen cases, while forty-five of the patients had a lowered dextrose 
tolerance. In 1928, O’Brien found a blood sugar concentration during 
fasting above 120 mg. in & per cent of seventy-four patients with 
cataract and a lowered tolerance in 45 per cent. In a further 
study, in 1931, O’Brien found hyperglycemia in about 50 per cent of 
a series of two hundred and eighteen patients with senile cataract. 
Lottrup Anderson determined the sugar tolerance in patients with 
cataract, dividing his cases into age groups. He found no decrease in 
tolerance except that which is normal for the age. - 

Old age is one of the most important physiologic factors influ- 
encing the normal curve for sugar tolerance. It is generally agreed 
that while the blood sugar remains within normal limits or is slightly 
elevated, during fasting, there is a distinct lowering of the carbohydrate 
tolerance in elderly people, as evidenced by a greater and more pro- 
longed elevation of the level of the blood sugar following the ingestion 
of dextrose. 

’ The carbohydrate tolerance was determined by means of dextrose 
tolerance and insulin reaction, or dextrose depletion, tests in sixty-four 
patients with cataract. In forty-one of these the dextrose tolerance was 
determined for the capillary blood during the afternoon. In ten 
patients the dextrose tolerance for the venous and the capillary blood 


For references, tables, figures and experimental data, the reader is referred 
to the monograph “A Study of Disturbances of Carbohydrate Metabolism in Rela- 
tion to Cataract” published as a supplement to the Transactions of the American 
Academy of Ophthalmology and Oto-Laryngology, 1932. 
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was determined in the morning during fasting, and eleven patients 
were given dextrose depletion tests. 

The tolerance curves have been divided into four groups: (1) the 
type normal for old age, (2) the “lag” type, (3) the acicular type 
and (4) the diabetic type. 

The term “lag” type was used by F. W. Marshall in his study of 
the decreased tolerance for carbohydrates in normal and abnormal old 
age. The term as used in this communication denotes a certain delay 
in the metabolism of the ingested dextrose, indicating a slowing up 
in the removal of the sugar from the blood by the tissues and by 
the liver. 

The term “acicular” type has been coined to describe the curves 
of the capillary blood sugar which show a high peak, that is, a rapid 
rise within the first half hour, followed by an equally rapid return 
during the second half of the period of the test. The rapid increase 
in blood sugar following the ingestion of dextrose is due either to a 
decreased ability on the part of the liver to regulate the entrance of the 
resorbed dextrose into the general circulation or to a very rapid resorp- 
tion from the intestinal tract. This type of curve is generally found only 
in tolerance tests in which the results are determined from the capillary 
blood, which is not under the direct influence of the activity of the 
muscular tissue as is the venous blood. . 

Neither the lag type of curve nor the acicular type of curve is 
found with glycosuria. 

In the diabetic type of curve, a high peak is reached at the hour 
or hour and a half interval, and at the end of the test period the return 
to normal is decidedly incomplete. 

For elderly, people the normal range for the blood sugar during 
fasting may be taken as from 80 to 110 mg. per hundred cubic centi- 
meters of venous blood and from 85 to 120 mg. per hundred cubic 
centimeters of capillary blood. The blood sugar from one to two 
hours following the ingestion of a moderate, mixed meal should not 
exceed 135 mg. per hundred cubic centimeters of venous blood or 
150 mg. per hundred cubic centimeters of capillary blood. 

In studying the carbohydrate metabolism of patients with cataract, 
the sugar depletion test (reaction to insulin) was used in a number 
of cases. This test consists in the administration of a small dose of 
insulin, usually 10 units, from one to two hours after a moderate 
meal and the determination of the level of the blood sugar before the 
injection of insulin and at half hour intervals thereafter for a total 
period of two hours. If the results are plotted in the usual manner, 
they approximate the reverse of the curve of the sugar tolerance and 
may therefore be used to evaluate the character of the carbohydrate 
metabolism. 
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If the sixty-four patients examined (fifty-seven with senile cataract 
and seven with other ocular conditions) are grouped according to 
the classifications outlined, twenty-nine had the diabetic type of sugar 
tolerance curve and ten of these were known to have diabetes ; seventeen 
had the “lag” type of curve; in eight the acicular type of capillary 
curve was obtained, but one of these was counted with the normal type 
group on account of a normal venous tolerance curve; eleven had 
curves normal for the age. 

The complications that may have influenced the tests were as fol- 
lows: hypertension in twenty-four patients, arteriosclerosis in eighteen, 
arthritis in five and infections and diseases of the skin in fourteen. 

In thirteen patients no complications were noted. Eleven of these 
had senile cataract, and with the exception of one, a woman of 32, 
whose tolerance curve was of the “lag” type, all were in the sixth or 
seventh decade of life, the average age being 6814 years. 


SUMMARY 


An abnormal lowering of the carbohydrate metabolism seems to 
be a rather common complication of old age and hence is often present 
concurrently with other phenomena of this period of life, among which 
abnormal senile changes in the eye must be reckoned. These conditions 
are signs of age, that is, changes in vital processes foreshadowing the 
cessation of life for the total organism. They are not cause and effect, 
but are expressions of the same function, the aging of the person as 
manifested by senile deterioration in the organs and parts of organs 
of differing vitality composing the whole. 

Ten of the patients were known to have diabetes. Of the remaining 
fifty-four, 20 per cent on the ingestion of dextrose gave blood sugar 
curves normal for old age; 13 per cent showed an abnormal response of 
the capillary concentration of the blood sugar; 31 per cent showed a 
definite retardation in the removal of sugar from the blood, and 36 per 
cent had blood sugar curves that could be classed as of the diabetic type. 

Hyperglycemia in elderly people with cataract seems to be merely 
another expression of the diminished function of old age. The preven- 
tion of abnormal increase in the blood sugar by proper diet may, how- 
ever, offer an approach for their treatment and is bound to be beneficial 
so far as the local nutrition and maintenance of transparency of the 
lens are concerned. However, the hyperglycemia, if not so prolonged as 
to produce an abnormal elevation of the aqueous sugar or to enhance 
the vicious influence of other factors of the diabetic state on the whole 
organism, can hardly be considered as the cause of cataract in these 
persons. If the hyperglycemia is prolonged, the patient is in the 
diabetic class and should be considered and treated as diabetic. 





CHANGES IN THE CONCENTRATION OF DEXTROSE 
IN HUMAN AQUEOUS HUMOR AND BLOOD 


STUDY III 


DANIEL B. KIRBY, M.D. 
AND 


RENEE von E. WIENER, Pu.D. 
NEW YORK 


It was considered necessary and important to know (1) the average 
sugar content of normal eyes, (2) the content of the eyes of persons 
with cataract and of persons with diabetes and (3) the changes in the 
sugar content of the eyes of the normal and of the abnormal subject at 
various periods of the day, a comparison being made with the fluctua- 
tions of the level of the sugar in the blood and the tissue. 


The reports on the sugar level of human aqueous have indicated that 
it is below that of the blood. Duke-Elder, in his experiments on ani- 
mals, however, reported that the sugar content of the primary aqueous 
was equivalent to that of the capillary blood, and that it rose and fell 
with the content of the blood. He also stated that the secondary aque- 
ous varied but slightly from the primary. Adler has reported on the 
results of his excellent experiments on the sugar content of the vitreous 
of the eyes of animals. 


The results of tests of the withdrawal of aqueous from seventy-five 
patients seem to indicate that the procedure is justified, and it is felt 
that much more will be gained by proceeding along these lines. Up to 
the present time we have not had occasion to tap the normal eye for 
any determinations, and it doubtless will be extremely difficult to obtain 
a series of normal subjects for control. Examination of the eyes of 
laboratory animals has given much information in the past, but the 
abnormal conditions of the eyes and body of the patient with cataract 
and the patient with diabetes cannot be duplicated in the animal. Despite 
the many variable factors in the human being, it is believed that this is 
a good method of approach to this difficult subject. 


TECHNIC OF AQUEOUS PUNCTURE 


Paracentesis of the anterior chamber need not be feared if proper precautions 
are observed. Most of the investigators who have used human aqueous in this 


For references, tables, figures and experimental data, the reader is referred to 
the monograph “A Study of Disturbances of Carbohydrate Metabolism in Relation 
to Cataract” published as a supplement to the Transactions of the American 
Academy of Ophthalmology and Oto-Laryngology, 1932. 
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work have obtained it by aspiration with a syringe. Local anesthesia is necessary, 
and a speculum to support the lids and fixation forceps without a catch are 
employed to steady the globe. Fixation is best taken in the upper nasal quadrant, 
and the syringe (tuberculin 1 cc.) with a 27 gage needle is entered horizontally 
opposite the fixation. Instead of pushing toward the fixation, it has been the habit 
of one of us (Dr. Kirby) to rotate the syringe and needle halfway in drilling fash- 
ion, thus easily boring a way through without even dimpling the cornea, without 
any undue force and without any sudden jump into the anterior chamber. 

After the paracentesis, a light dressing is applied. This may be removed in 
from twenty-four to forty-eight hours, when the anterior chamber has returned to 
its former condition. 


QUANTITATIVE COMPARISON OF DEXTROSE IN THE AQUEOUS WITH 
THAT IN THE BLOOD IN UNCONTROLLED CASES 


In the first series, single determinations of the dextrose content of 
the aqueous were made in the outpatient department of the Vanderbilt 
Clinic. The patients were allowed to have their regular lunch, and no 
particular attention was paid to the amount of carbohydrate ingested 
or to the time of lunch. This was done in order that we might estimate 
the variations in uncontrolled cases. 


In the group of twenty-five nondiabetic patients, the average age 
was 56% years. The average dextrose content of the whole blood was 
120 mg. per hundred cubic centimeters, or 125.6 mg. when corrected 
for the protein in the blood. The average dextrose content of the 
aqueous was 103.2 mg., making the ratio of aqueous dextrose to blood 
dextrose 0.82. In the group of twenty-three diabetic patients, the aver- 
age age was 584% years. The average dextrose content of the whole 
blood was 146 mg. per hundred cubic centimeters, or 149.6 mg. when 
corrected for the protein in the blood. The average dextrose content 


of the aqueous was 124.3 mg., making the ratio of aqueous dextrose to 
blood dextrose 0.83. 


The highest dextrose content of the aqueous in the nondiabetic group 
was 135 mg., and the lowest, 60 mg. The highest dextrose content of 
the aqueous in the diabetic group was 186 mg., and the lowest, 93 mg. 
In all of the cases except two in each group, the dextrose content of 
the aqueous was less than that of the blood. 


QUANTITATIVE COMPARISON OF DEXTROSE IN THE AQUEOUS WITH 
THAT IN THE BLOOD IN CONTROLLED CASES 


_ Twenty-seven patients were hospitalized for better control and to 
gain knowledge of the position of the dextrose content of the aqueous 
m relation to the dextrose content of the blood at different phases of 
carbohydrate metabolism, in relation to dextrose tolerance tests, the 
intake of food and the insulin reaction (dextrose depletion) tests. The 
two determinations of the primary aqueous (the aqueous fluid normally 
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filling the anterior chamber) that were possible could be varied in the 
time spacing so that any change in either direction could be detected. 
Again, by the withdrawal of the secondary aqueous (the aqueous fluid 
formed after the primary aqueous humor has been withdrawn), the state 
of permeability of the capillaries and the level of dextrose in the uveal 
tissue could be determined. 


During Fasting and After Ingestion of Dextrose.—In five cases the 
primary aqueous of one eye was withdrawn during the fasting state, 
while that of the fellow eye was withdrawn one hour after the adminis- 
tration of dextrose. The average concentration of dextrose in the pri- 
mary aqueous during fasting in these five cases was 88 mg. per hundred 
cubic centimeters of fluid (varying from 80 to 130 mg.) ; it increased 
during the first hour of the test by comparison with the primary aque- 
ous of the fellow eye to an average concentration of 109 mg. (from 92 
to 120 mg.) per hundred cubic centimeters of fluid. 

During this period the average increase in the concentration of dex- 
trose in either capillary or venous blood greatly exceeded the increase 
in the primary aqueous. While the average difference in the concentra- 
tion of dextrose in the primary aqueous of one eye, taken during the 
fasting condition, and the primary aqueous of the other eye, taken one 
hour after the ingestion of the dextrose solution, was 21 mg. (from 8 
to 39 mg.) per hundred cubic centimeters of fluid, that of the capillary 
blood was 79 mg. (from 30 to 105 mg.), and that of the venous blood 
was 60 mg. (from 47 to 90 mg.). The increase after the ingestion of 
dextrose was far less in the primary aqueous than in the blood. The 
dextrose in the primary aqueous increased on an average of 24 per cent 
of its value during fasting; that in the capillary blood, 80 per cent of 
its fasting value, and that in the venous blood, 65 per cent of its fasting 
value. 


Near the Height of the Dextrose Tolerance Curve.—In the remain- 
ing eight cases the primary aqueous of one eye was withdrawn near the 
peak of the dextrose curve of the blood, whereas that of the fellow eye 
was withdrawn during the descending part of the curve. With the 
exception of case 6, the concentration of dextrose in the primary aqueous 
increased, while that in the blood decreased. There was a definite delay 
or lag in the entrance of the dextrose of the blood into the primary 
aqueous. The rise in the concentration of dextrose in the primary 
aqueous was continued after the dextrose in the blood had reached its 
peak and started to fall and was prolonged as compared to the rise in 
the concentration of dextrose in the blood. 


During Dextrose Depletion (Insulin Reaction) Curves.—Four dia- 
betic patients were given insulin, and the effect on the dextrose in the 
blood and the aqueous humor was noted. In each of them there was a 
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lag in the decrease of the aqueous sugar as compared with that of the 
blood sugar. This indicated a lag in the removal of sugar from the 
aqueous of these patients as compared with the changes in the blood. 


After Intake of Food.—O’Brien found that hyperglycemia developed 
in many elderly patients with cataract after the ingestion of dextrose. 
The implication was that a similar condition followed the intake of car- 
bohydrate food, and that it might be a factor in the development of 
changes in the lens even in elderly nondiabetic patients. A transient or 
sustained rise in the sugar content of the lens might affect the water con- 
tent, deforming the lens and causing abnormal traffic of fluid and eventu- 
ally producing cataract. One of us (Dr. Kirby) was so interested in the 
findings that a number of patients with cataract were given dextrose 
tolerance and insulin reaction tests; O’Brien’s findings for blood sugar 
were verified. The necessity for dietary control in the nonsurgical and 
hygienic treatment of our elderly patients with cataract was evident, but 
the cause of the cataracts in these patients was not elucidated. They did 
not show a rise in the dextrose content of the aqueous similar to that 
of the blood, and the high level of the blood sugar was not maintained 
long enough to produce the vicious influence on the entire organism so 
familiar in the diabetic patient. The hyperglycemia of these patients 
may be merely another expression of the diminished functions of old 
age and may mean only a lesser need on the part of the tissues for 
dextrose for storage, fuel and energy. 


CHANGES IN THE DEXTROSE CONTENT OF SECONDARY OR 
REGENERATED AQUEOUS IN DIABETIC PATIENTS 


Normally, after withdrawal of the primary aqueous the secondary 
aqueous is formed rapidly from the capillary blood plasma by dilatation 
of the capillaries and by increased permeability of the semipermeable 
membrane. A few cases will illustrate the behavior in diabetic patients. 


Case 1—A. E., a woman, aged 63, had moderately severe diabetes mellitus of 
five years’ duration; she received treatment with insulin. The dextrose content of 
the right eye was 232 mg., while that of the capillary blood was 290 mg. one 
hundred and fifty minutes after breakfast. Ten minutes after this period, she 
received an injection of 10 units of insulin. There was a fairly rapid fall in the 
concentration of dextrose in the capillary blood, reaching 186 mg. after one hundred 
and thirty minutes. The secondary aqueous showed considerable difference in 
behavior in a comparison of the right and left eyes. In the right eye the con- 
centration of dextrose in the secondary aqueous approximated that in the capillary 
blood at the time the paracentesis of the primary aqueous was made, whereas in 
the left eye there was a considerable drop in the level of the dextrose below that 
of the primary aqueous. Does this indicate a difference in permeability in the two 
eyes? 

Case 2.—R. E., an elderly woman, had mild diabetes with arteriosclerosis. The 
condition was controlled by a slightly restricted intake of carbohydrate without 
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insulin. The period of the determination of dextrose in the primary and secondary 
aqueous fell in the descending part of the curve for dextrose in the blood. The 
increase in the concentration of dextrose in the secondary aqueous was slight, and 
the concentration was below that of the primary aqueous of the other eye taken 
immediately afterward. The dextrose in the blood decreased during this period. 
This may possibly mean a decrease in the permeability of the capillaries and 
uveal tissues. The greater part of the secondary aqueous is undoubtedly formed 
directly following the withdrawal of the primary aqueous, and thus the secondary 
aqueous may reflect the concentration of dextrose in the blood and the uveal tissue 
at that time as well as the permeability and possible dilatation of the capillaries 
and the uveal tissue. 


A third case showed the low dextrose content of the aqueous in the 
presence of an inflamed condition of the iris. This inflammation may 
have caused burning of more than the average amount of dextrose. The 
dextrose content of the secondary aqueous showed an increase as com- 
pared with that of the primary aqueous, indicating a greater dextrose 
content in the blood and uveal tissue which diffused through the tissues 
after the paracentesis, ; 

A fourth case showed a decreased content of dextrose in the secon- 
dary aqueous as compared with that in the primary aqueous of the same 
eye determined one hour before, and with that in the primary aqueous 
of the fellow eye determined practically at the same time as the dextrose 
content of. the secondary aqueous. This possibly indicated that the 
dextrose in the uveal tissue had followed the dextrose in the blood in its 
downward curve and influenced the secondary aqueous in its lower 
dextrose content, or that the capillaries did not normally dilate or were 
less permeable than normal. In a fifth case, the secondary aqueous had 
the same concentration as the primary aqueous. The dextrose in the 
blood had been held at the same level for a prolonged period of time. 
The blood, tissue and humoral levels of dextrose tend to equilibrate 
after a period in which the blood has been held at a level. 

The sixth case is interesting. A man, aged 52, had a cortico- 
nuclear cataract of unexplained origin in the left eye, low intra-ocular 
tension and possibly some complication, while the right eye was normal 
except for a slight amber hue of the crystalline lens. In the right eye 
there was a rise in the dextrose content of the secondary aqueous as 
compared with that of the primary aqueous. A peak in the concentra- 
tion of dextrose in the blood must have occurred before the secondary 
aqueous was withdrawn, as the dextrose content was higher than that of 
the blood. The dextrose content of the primary aqueous of the left 
eye with the cataract was actually lower than that of the blood. The 
dextrose content of the secondary aqueous of this second eye, which 
was determined an hour later, showed a further drop. In this and 
another case, that of a man with bilateral cataracts, it is possible that 
there was insufficient dextrose and other necessary elements even in the 
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primary aqueous to maintain proper nutrition. The absence of a dif- 
ference between the dextrose content of the capillary and that of the 
venous blood indicated a deficiency in the tissue use and storage of 
dextrose. Is the absence of a rise in the dextrose content of secondary 
aqueous while the dextrose in the blood is rising an indication of altered 
tissue metabolism or storage or diminished permeability for dextrose? 

A second example of a difference in the permeability of the two 
eyes was found in the case of a diabetic woman whose cataracts had 
been improved. A discission had been performed on one eye, and the 
vitreous had partially prolapsed into the anterior chamber. This varia- 
tion may explain the difference in behavior of the two eyes of many 
patients in response to a systemic disorder. In many instances it would 
seem that the change in the lens should start at the same time and pro- 
gress at equal pace and to the same degree. The variation in the 
behavior of cataracts in the eyes of the same person is well known. In 
the light of the changes in the dextrose content of the aqueous of these 
patients, it is rather simple to ascribe the difference to pathologic changes 
in the uveal tissues which interfere with their metabolism and permea- 
bility. The cause of, or the remedy for, the difference is more difficult 
to discover. 

COMMENT 


The value of these results depends on the accuracy of the technic 
of estimation—percentage of error, from 3 to 5, each way. 

In considering the results, it is well to bear in mind that none of 
the patients were in the so-called normal class so far as their eyes were 
concerned. Unfortunately, no normal subjects could be used for con- 
trol. No conclusions will be drawn, and any inferences that are made 
are taken to apply only to the cases under consideration. 


In general, it has been found that the concentration of dextrose in 
the aqueous is usually less than that in the blood and does not change 
parallel with the increased or decreased content of the blood. 

To explain the lower concentration of sugar in the aqueous as com- 
pared with that in the blood, one may postulate: (1) a barrier in the 
uveal tissue which holds it back; (2) storage of dextrose in the cells 
of the uveal tissue; (3) metabolism of the sugar as it goes through the 
uveal tissue; (4) sugar bound to the protein of the blood; (5) use of 
the sugar in the aqueous and vitreous; (6) a difference in the dextrose 
content of the capillaries of the uvea as compared with that of the blood 
of the arm; (7) the presence of reducing substances other than dextrose 
in the blood which do not get into the aqueous. 

Friedenwald felt that the deficit in the sugar content of the aqueous 
might be merely an expression of the rate of filtration of the aqueous. 
The aqueous tends toward equilibrium with the plasma, but does not 
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quite reach it. The larger sugar molecule diffuses more slowly than the 
smaller salt molecule. The uveal tissue cells and fluid may be considered 
the semipermeable membrane which acts as the barrier to the rapid 
entrance of sugar into the aqueous. The increase in blood sugar due to 
the ingestion of carbohydrate may result in an increased concentration of 
dextrose in the uveal tissue fluid and cells. The great storehouses for 
sugar in the form of dextrose or glycogen are in the liver and muscles. 
It is possible that storage may occur in the uveal tissues. The rate of 
diffusion into the aqueous humor may depend on the amount then stored, 
and only when the tissues have more or less reached their individual 
points of saturation with glycogen and dextrose will the dextrose diffuse 
freely into the aqueous humor. Likewise, the continuation of the rise 
of the concentration of dextrose in the aqueous humor after the con- 
centration of dextrose in the blood has passed the peak may be due to 
the continued diffusion of the dextrose absorbed by the uveal tissue. 

It is probably unnecessary to use this hypothesis of storage to explain 
the delay in the rise in the sugar content of the aqueous, as the large 
sugar molecule diffuses slowly, and a longer time is therefore needed 
to equilibrate the dextrose in the aqueous to approximately 80 per cent 
of the dextrose in the blood. If the dextrose in the blood remains 
abnormally high for a prolonged period, as in diabetes, the sugar content 
of the aqueous is also high, but on the upgrade of the sugar content of 
the blood the rise in the sugar content of the aqueous is comparatively 
so slow that it never reaches the peak of the blood or a rise anywhere 
near it. After the curve for the blood has started its descent, the curve 
for the aqueous continues to rise as long as there is more sugar in the 
blood than in the aqueous. When the blood value falls below this, dif- 
fusion of sugar into the anterior chamber ceases. 

In diabetes mellitus the tissue has partly lost its ability to convert 
dextrose to glycogen and to metabolize sugar, even though the rate of 
diffusion of dextrose from the blood into the tissues may be retarded ; 
the concentration of free dextrose in the uveal tissues is above normal 
in these cases. Hence, more dextrose should diffuse into the aqueous 
chamber and at a relatively more rapid rate. This was not borne out 
in striking fashion in a comparison of our diabetic patients with the 
arteriosclerotic nondiabetic patients with cataract, except that in those 
with diabetes the dextrose content of the aqueous was found to be 
abnormally high. Changes in the dilatability of the capillaries, and 
necessarily in the permeability, such as may be brought about by scle- 
rosis of the vessels, may interfere with the diffusion of dextrose into 
the tissue fluids and the aqueous humor. Again, sclerosis of the vessels 
is a prominent feature in diabetic patients. 

The content of the secondary aqueous may be influenced solely by 
the concentration in the capillaries at and shortly after the time of the 
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paracentesis, provided the capillaries dilate properly and the uveal tis- 
sues are freely permeable. On this interpretation it is possible that 
examples of decreased dilatability and permeability have been found in 
patients with cataracts and diabetes. 


SUMMARY AND CONCLUSIONS 


In three series of patients determinations of the dextrose content of 
the primary aqueous humor of the eye and comparisons with the dex- 
trose content of the blood which was taken simultaneously were made. 

Paracentesis followed by withdrawal of the aqueous humor was 
performed one hundred and thirty times on seventy-five patients without 
any evidence of harm. A careful technic is given for this procedure. 
The value of the results obtained necessarily depends also on the accu- 
racy of the chemical technic. It is believed that this can be relied on 
within the limit of error of the methods employed. 

In the first two series, the tests were performed in the afternoon 
clinic, and no particular attention was paid to the time of lunch or the 
amount of carbohydrate ingested. ‘In the first series of twenty-five non- 
diabetic patients with cataracts, the average age was 56% years. The 
average dextrose content of the aqueous was 103.2 mg. per hundred 
cubic centimeters, while the average dextrose content of the whole capil- 
lary blood was 120 mg., making the ratio of aqueous dextrose to blood 
dextrose 0.82. In the second series of twenty-three diabetic patients 
with cataract, the average age was 584 years. The average dextrose 
content of the aqueous was 124.3 mg., while the average dextrose content 
of the whole blood was 146 mg., making the ratio of aqueous dextrose 
to blood dextrose 0.83. 

The third series of twenty-seven patients was hospitalized for better 
control and to gain information in regard to the relation of the sugar 
content of the aqueous and that of the blood at various stages of carbo- 
hydrate metabolism. By withdrawing the aqueous at various periods, 
information was gained as to its content during the fasting state, after 
the ingestion of dextrose, after an intake of mixed carbohydrate as food 
and after the injection of insulin. The secondary aqueous was also 
studied. 

The average concentration of dextrose in the aqueous during fasting 
in five cases was 88 mg., which increased 24 per cent during the first 
hour after the ingestion of dextrose, to 109 mg. per hundred cubic centi- 
meters. The increase in the blood during this same period was consid- 
erably greater; the capillary blood increased 80 per cent of its fasting 
value, while the venous blood increased 65 per cent of its fasting value. 

When the dextrose of the primary aqueous of one eye was deter- 
mined one hour after the ingestion of dextrose and comparison was 
made with that of the aqueous of the fellow eye taken two hours after 
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the ingestion of dextrose, it was found that while the dextrose content 
of the blood had remained at a level or had started to fall, that of the 
aqueous had continued to rise. -This rise might well continue as long as 
the dextrose in the blood is above the level of that in the aqueous and 
the gradient is from blood to aqueous. There is a definite delay or lag 
in the entrance of dextrose into the aqueous owing to the slow diffusion 
of the large sugar molecule through the membrane of uveal tissue and 
epithelial cells separating the capillary blood from the aqueous chamber. 

After insulin reaction (sugar depletion) tests, with a rapid fall in 
the dextrose content of the blood, it is possible to have the dextrose con- 
tent of the aqueous higher for a time than that of the blood. Frieden- 
wald postulated that there is no return diffusion from the anterior 
chamber through the ciliary body. The only way for the dextrose con- 
tent of the aqueous to be lowered is through the normal channels or by 
use of the dextrose in the ocular tissues. 

After the intake of mixed carbohydrate as food the rise in dextrose 
in the aqueous is slower than after the ingestion of dextrose. If there is 
a prolonged elevation of the dextrose in the blood after the intake of 
food, a prolonged elevation and relatively higher concentrations of dex- 
trose in the aqueous result. 

The study of the dextrose content of the secondary aqueous in rela- 
tion to that of the blood showed certain irregularities in behavior in the 
eyes of various subjects which can be interpreted only on the basis of 
decreased permeability of the ocular tissues. Variations were found in 
comparing the eyes of the same person. It will be important in the 
future to withdraw the secondary aqueous as soon as it has reformed, 
possibly from ten to twenty minutes after the primary puncture, for 
comparison. 

These conclusions are not generalized, but are taken to apply only 
to the diabetic and arteriosclerotic patients with cataract who were 
examined. 
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The growth of tissues or cells in vitro depends on the viability of 
the explant and on the conditions prevailing in the culture medium. 
Study of the metabolism of the tissue in vitro is aided by additions 
to or variations in the composition of the culture medium. 


If the observed results of such a study are used as a corollary for 
the behavior of the tissue under like nutrient conditions when part of 
the living organism, certain qualifying characteristics of cells growing 
in vitro have to be taken into account: 1. The increase in size of a 
tissue cultured in vitro takes place mainly by proliferation with or 
without enlargement of the cells and by an increase in the intracellular 
material. 2. When the plasma clot method is used, the cells of a 
tissue culture are not provided with a constantly changing fluid 
nutrient medium as are the cells in vivo, which are bathed by tissue 
fluid. The tissue culture cell is exposed to a stagnant nutrient medium 
which is changed in toto every forty-eight hours and in which the 
waste products of cellular metabolism accumulate. 3. The tissue cul- 
ture cell grows mainly in two dimensions in contact with its nutrient 
medium. The tension of the coagulated plasma which forms the 
scaffolding for the growth of the culture is of influence on the direc- 
tion and the rate of the growth of the culture. 4. The tissue employed 
in the culture usually is derived from embryonic tissue, which in metab- 
olism (especially that of dextrose) differs from adult tissue. 5. Cut- 
ting of the transplant provides stimulus to growth. 6. The cells live 
under far more primitive conditions than in their envionment in vivo. 
7. The influences, e. g., nervous, hormonal or enzymatic, to which the 
cell as part of the living organism is exposed are lacking. 


For references, tables, figures and experimental data, the reader is referred to 
the monograph, “A Study of Disturbances of Carbohydrate Metabolism in Relation 
to Cataract,” published in the Transactions of the American Academy of Ophthal- 
mology and Otolaryngology, 1932. 
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The cells of a tissue culture derive their energy mainly from the 
metabolism of dextrose. Actively growing tissue or regenerating tissue 
has a relatively higher percentage of glycolysis in its total metabolism 
of dextrose. Krentowski has shown that an actively growing fibroblast 
culture will utilize as much as five times its dry weight of dextrose, 
and that about 40 per cent of the dextrose utilized is broken down to 
lactic acid, i. e., is glycolyzed. 
. Lens epithelium, although extremely fragile — transparent, has 
been successfully cultivated by two of us (Dr. Kirby and Keith C. 
Estey). From the aspect of a limited supply of oxygen, a relatively 
stagnant nutrient medium, aerobic glycolysis as part of the metabolism of 
dextrose and continued growth until a late age, the lens epithelum in vivo 
differs less drastically from lens epithelium grown in vitro than do other 
tissues of the body under the two conditions. Lens epithelium has been 
used in the study of the effect of changes in the nutrient medium on its 
growth. This article describes the effect of changes in the concentration 
of dextrose in the nutrient medium, as well as the substitution of other 
sugars (levulose and galactose) for dextrose and the effect of the two 
ketone bodies acetone and beta-oxybutyric acid in normal and in patho- 
logic concentrations. 


EFFECT OF INCREASED CONCENTRATIONS OF DEXTROSE, FRUCTOSE 
AND GALACTOSE ~ 


Dextrose.—In a series of carefully controlled experiments, increasing 
amounts of concentrations of dextrose in the experimental medium 
were used. No real difference in growth was noticed until a rather 
high concentration (578 mg. per hundred cubic centimeters of medium) 
was reached. In this experiment (exper. 50) the controls were decidedly 
better even after the first forty-eight hours. The experimental cultures 
became progressively poorer, and after two transfers to the same 
medium (a total life of seven days) all had died. The controls were 
still in good condition though thin and irregular in growth, owing to 
the dilute medium. In the next experiment, the concentration of 861 
mg. per hundred cubic centimeters killed the tissue in the first forty- 
eight hours. A few straggling cells were seen in two cultures, but two 
other cultures were dead. The experiment was repeated on three more 
cultures in excellent condition. All died within the first forty-eight 
hours. 

Fructose—After a preliminary experiment in which fructose 
replaced the dextrose in the experimental Tyrode solution with no 
difference in the cultures, the fructose was increased to 800 mg. per 
hundred cubic centimeters in the experimental medium, without any 
adverse effect on the cultures. The toxic concentration was reached 
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only when the experimental medium contained 1,660 mg. per hundred 
cubic centimeters. 

Galactose-——This sugar proved more toxic than dextrose. A con- 
centration of 333 mg. of dextrose in the experimental medium with 
approximately 60 mg. of native dextrose in the medium inhibited growth 
after two transfers, while a concentration of 533 mg. per hundred cubic 
centimeters killed the tissue within the first forty-eight hours. 


EFFECT OF DECREASE IN CONCENTRATIONS OF DEXTROSE 


The decrease was obtained by diluting the plasma and extract with 
dextrose-free Tyrode solution. In this manner a final difference of 
93 mg. per hundred cubic centimeters of medium between experiments 
and controls was obtained. The experimental medium had a native 
concentration of dextrose of 12 mg. per hundred cubic centimeters. 
Yet despite the great dilution of the medium and the reduction in concen- 
tration of dextrose the experimental cultures, though having a smaller 
area of growth, showed no difference in condition when compared with 
the controls after one transfer in the same medium. No difference 
between experiments and controls was noted after the first forty-eight 
hours. 

The behavior of the tissue culture is in agreement with the chemical 
and biologic properties of fructose, dextrose and galactose, as deter- 
mined on the more primitive forms of life, such as yeasts and molds. 
From this point of: view the behavior of the cultures toward the sugars 
is readily understood. More difficult of explanation is the ease with 
which the tissue apparently adapts itself to changed osmotic relation- 
ships. It is undetermined how much of the toxicity of the high con- 
centrations of dextrose and fructose can be ascribed to the changed 
osmotic relationship, and how much to the actual toxicity of the sugar 
itself. Certainly if the changes in the osmotic concentration play a 
decided part, then fructose must be more readily utilized and assimi- 
lated in excess concentrations than dextrose. A concentration of 861 
mg. per hundred cubic centimeters of medium proved toxic in the case 
of dextrose, whereas a concentration of 1,660 mg. per hundred cubic 
centimeters of medium was reached when fructose was used before a 
like toxic effect could be noted. 

Tissue cultured in vitro derives its energy mainly from the metab- 
olism of dextrose, part of which is broken down to carbon dioxide and 
water and part of which is glycolyzed to lactic acid. The change in 
the hydrogen ion concentration which the tissue culture undergoes is due 
primarily to the accumulation of lactic acid and the carbon dioxide set 
free by the action of the lactic acid on the bicarbonate of the medium 
and only secondarily to the carbon dioxide resulting from the respira- 
tory processes of the tissue culture. With a reduced concentration of 
dextrose in the medium, there is less lactic acid formation and hence less 
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change in acidity. This may be termed a positive factor for the growth 
of a tissue culture in a medium in which the dextrose content has been 
materially reduced. The native dextrose of the plasma and embryonic 
extract, together with the other nutrients present in the plasma and 
embryonic extract, and the growth-promoting substances of the embry- 
onic extract suffice for a short period of growth. 

The dilution of the embryonic extract and plasma necessary to obtain 
the extremes in concentrations of the sugars aimed at may also play a 
part. While the controls were subjected to a like reduction, the increased 
fragility of the growth most likely rendered the tissue more sensitive to 
changes in environment. 

If all of these factors are taken into account, the extraordinary 
adaptability of lens epithelial tissue growing in vitro to changes in con- 
centrations of dextrose, as well as to changes in the kind of hexose in 
the culture medium, is evident. 


EFFECT OF ACETONE AND BETA-OXYBUTYRIC ACID 


The results of the experimental addition of acetone and beta-oxy- 
butyric acid in increasing concentrations to cultures of lens epithelium 
show that the presence of these two ketones in concentrations compa- 
rable to a mild ketonemia, such as may exist in well controlled diabetes 
mellitus, has no effect on the growth of lens epithelium in vitro. But 
with a concentration of 8 mg. of acetone and 24 mg. of beta-oxybutyric 
acid per hundred cubic centimeters of medium a slight retardation in 
the growth of the tissue may be noted, if not within the first forty-eight 
hours at least after the first transfer to the same medium. The growth- 
inhibiting and toxic effect increases with increasing concentrations. 
The presence of the two ketones in concentrations comparable to the 
ketonemia of severe, uncontrolled diabetes mellitus, i. e., 40 mg. of 
acetone and 120 mg. of beta-oxybutyric acid per hundred cubic centi- 
meters of medium, killed the tissue within the first forty-eight hour 
period. 

The ketones are readily diffusible. Acetone, on account of its vola- 
tility, is excreted by the lungs as well as by the kidneys ; beta-oxybutyric 
acid is excreted by the kidneys. The ketones pass through the capillary 
endothelium and are distributed in the tissue fluids and tissues. Thus 
it has been shown that acetone appears in the spinal fluid of rabbits 
thirty minutes after its injection, and that from an original concen- 
tration of about one-third that in the blood, the acetone content of the 
spinal fluid rises until it attains a higher concentration than that in 
the blood. It is therefore reasonable to assume that the ketone bodies 
diffuse into the ocular tissue and appear in the aqueous fluid and 
vitreous as well. These experiments may therefore indicate that keto- 
nemia plays a part in the predisposition of diabetic patients to the for- 
mation of cataracts. 
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SUMMARY 


The effect of an increased concentration of dextrose, the substitu- 
tion of levulose or galactose for dextrose and the effect of increasing 
concentrations of these two sugars on the growth of lens epithelium in 
vitro have been tested. 

The concentrations of these sugars in the cultural medium which 
inhibit growth and kill the tissue have been determined. 

The effect of the two ketone bodies, acetone and beta-oxybutyric 
acid, in increasing concentration in the medium of cultures of lens 
epithelium, aswell as the accumulative effect of different concentrations 
of these ketones on lens epithelium, was studied. 

The necessary limitations in making deductions from the results 
obtained in the study of tissue in vitro for the effect of like conditions 
on the tissue in vivo as part of a living organism are pointed out. 

The lens epithelial cells in vitro can withstand changes in the sugar 
content of the nutrient mediums such as are not met with in the living 
body. If one may be permitted an assumption, it is that the vicious 
influence of the diabetic state on the crystalline lens is on the differen- 
tiated lens fibers forming the cortex and not on the living and resistant 
lens epithelial cells. 

The ketone bodies, acetone and beta-oxybutyric acid, products of an 
altered fat metabolism, associated with diabetes, proved toxic for lens 
epithelial cells in concentrations met with in moderately severe diabetes. 





© 9 Saeed ONE gaa 


ea el 


a 


NATURE OF THE MELANIN OF THE EYE 


ARLINGTON C. KRAUSE, M.D. 
BALTIMORE 


As a generic term, the name melanin is applied not only to the true 
melanin, but to any black pigment which results from the oxidation of 
isocyclic or heterocyclic hydroxy compounds, or from the oxidation of 
the hydrolysates of proteins. The term in the extreme sénse may even 
be applied to the black substance that is formed by boiling dextrose and 
urea together in strong hydrochloric acid. The artificial type of melanin 
is perhaps properly called humin.? Melanin, as a specific term, is con- 
sidered to designate the dark insoluble pigment which occurs normally 
or pathologically in the organism.’ It may be found in the coloring 
matter of the hair, skin, feathers, horn and eyes of vertebrates, as well 
as in other animal and plant tissues. Apparently, there is a chemical 
relationship between the artificial melanin, or humin, and the natural 
melanin, although this relationship has not been definitely demonstrated. 

To understand the initial reactions of melanin formation, reference 
must be made to the work of Raper and his collaborators. It is well 
known that the enzyme, tyrosinase, with the amino-acid, tyrosine, in the 
presence of atmospheric oxygen, first gives rise to a red pigment, which 
later passes through a series of changes to form the black insoluble 
pigment called melanin. Raper and Wormall* observed not only that 
the initial action of tyrosinase on tyrosine resulted in the formation of 
the red substance, but that the red compound was changed to a colorless 
compound which was easily oxidized by oxygen to melanin. Happold 
and Raper * noted that the formation of ammonia occurred only when 
tyrosinase, in the presence of an amino-acid, was able to cause a pre- 


From the Wilmer Ophthalmological Institute of the Johns Hopkins University 
and Hospital. 

1. Udransky, L.: Ueber die Beziehung einiger in dem Harne bereits vorge- 
bildeten oder daraus durch einfache Proceduren darstellbaren Farbstoffe zu den 
Huminsubstanzen, Ztschr. f. physiol. Chem. 12:33, 1888. 

2. Osborne, T. B., and Jones, D. B.: Some Points on the Analysis of 
Proteins, J. Biol. Chem. 7: VIII, 1909-1910. 

3. Gortner, R. A.: Studies on Melanin: I. Methods of Isolation; The 
Effect of Alkali on Melanin, J. Biol. Chem. 8:341, 1910-1911. 

4. Raper, H. S., and Wormall, A.: The Tyrosinase-Tyrosine Reaction, 
Biochem. J. 17:454, 1923; The Tyrosinase-Tyrosine Reaction: II. The Theory of 
Deamination, ibid. 19:84, 1925. 

5. Happold, F. C., and Raper, H. S.: The Tyrosinase-Tyrosine Reaction: 
III. The Supposed Deaminizing Action of Tyrosinase on Amino Acids, Biochem. J. 
19:92, 1925. 
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liminary oxidation of substances such as para-cresol. The reason was 
that the action of the enzyme caused the formation of ortho-quinone 
derivatives, which in turn reacted with the amino group of the amino- 
acid. The deamination was demonstrated with phenol and catechol, but 
not with resorcinol and hydroquinone. Similar results were obtained 
by the direct addition of ortho-quinone to amino-acid solutions without 
the enzyme. Para-benzoquinone had no effect. 

Raper ° carried this investigation further by studying the isolated 
products of the tyrosinase reaction, and identifying chemically the com- 
pounds that were formed. The accompanying diagram explains the reac- 
tions that occurred in the action of tyrosinase on tyrosine preceding the 
formation of melanin. 


CH,CHNH, COOH CH, CHNH, COOH CH, CHNH, COOH 
Oz 
—> top —_" 
HO 


IL m 
3,4 Dé-hydroxyphenylalanine 3,4 Quinonealanine 


HO CH 
HO CH 
HO CH mo 


NH ; 
—- 5,6 D-hydroxy-_, Melanin 


HO CHCOOH CHCOOH | indole 
NH NH HO CH 
- ow y 
5,6 Dt-hydroxydihydro-indole- Red Compound HO CCOOH 
2- carboxylic acid Di-hydro-indole 5,6 quinone- 


2-carboxylic acid “= NH 
5,6 Di-hydroxyindole- 
2- carboxylic acid 

Tyrosine (1), in the presence of tyrosinase, was oxidized to 3,4 
di-hydroxyphenylalanine (II, reaction of Block), which was easily and 
rapidly oxidized to 3,4 quinonealanine (III), which underwent an intra- 
molecular rearrangement to form 5,6 di-hydroxy di-hydro-indole-2-car- 
boxvlic acid (IV), and then oxidized to the visible red compound, 
di-hydroindole 5,6 quinone-2-carboxylic acid. The latter, through auto- 
reduction, formed 5,6 di-hydroxyindole and 5,6 di-hydroxyindole-2-car- 
boxylic acid (VI), which were extremely easily oxidized. The indole 
compounds were the immediate precursors of this type of melanin. The 
rapidity of oxidation of some of these compounds at a py of 8 partially 
explains the di-hydroxyphenylalanine reaction in alkaline solutions as 
compared with that in acid solutions. 


6. Oxford, A. E., and Raper, H. S.: Synthesis of 5: 6-Dimethoxyindole and 
Its 2-Carboxylic Acid, J. Chem. Soc., London 1:417, 1927. Raper, H. S., and 
Speakmen, H. B.: The Tyrosinase-Tyrosine Reaction: IV. Note on the Identity 
of Tyrosinase from Different Sources, Biochem. J. 20:69, 1926. 
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Tyrosinase * also reacted with phenol and para-cresol and certain 
other phenolic compounds to form analogous ortho-quinones. Phenol 
first formed catechol, which in turn was oxidized to ortho-quinone. In 
the same manner, meta-cresol and para-cresol changed to homocatechoi, 
which gave rise to 3,4 toluquinone. Para-cresol was first oxidized to 
homocatechol and then to homoquinone. The latter substance deaminized 
glycine in the same manner as ortho-benzoquinone. The important con- 
clusion that is to be drawn from Raper’s work, as it is described in the 
foregoing paragraphs, is that the specific action of the enzyme, tyro- 
sinase, is the production of ortho-quinones from certain hydroxypheny] 
groups. 

Other compounds were oxidized through the agency of tyrosinase in 
the same manner as tyrosine. Bertrand * studied the action of tyrosinase 
on various compounds that are similar to tvrosine. Compounds contain- 
ing a hydroxyphenyl group were oxidized with the production of 
characteristic colors. 


Compound 
Tyrosine 
Para-hydroxyphenylethylamine 
Para-hydroxyphenylmethylamine 
Para-hydroxyphenylamine 
Para-hydroxyphenylpropionic acid 
Para-hydroxyphenylacetic acid 
Para-hydroxybenzoic acid 
Para-cresol 
Phenol 
Glycyltyrosine anhydride 
Same with glycine 
Same with alanine 
Same with leucine 


Color Formed 


Red, black 

Red, olive-black 
Orange, red, maroon 
Orange, red, brown 
Orange, red, brown 
Yellow, orange, brown 
Rose, orange, yellow 
Yellow, orange, red 
Yellow, red, brown 
Yellow 

Rose, bluish green 
Rose, red 


3rown 


Chodat and Staub” studied peptides of tyrosine with amino-acids. 
Abderhalden and Guggenheim '° investigated the effect of tyrosinase on 


7. Pugh, C. E. M., and Raper, H. S.: The Action of Tyrosinase on Phenols: 
With Some Observations on the Classification of Oxidases, Biochem. J. 21:1370, 
1927. 

8. Bertrand, G.: Recherches sur la mélanogénése: Action de la tyrosinase 
sur la tyrosine, Ann. Inst. Pasteur 22:381, 1908. 

9. Chodat, R.: Neue Untersuchungen iiber die oxydierenden Fermente: 4. 
(In Gemeinschaft mit W. Staub) Die Spezificitat der Tyrosinase und ihre Wirkung 
auf die Produkte des Eiweissabaus, Arch. Sc. phys. et nat. Genéve 24:172, 1907; 
abstr., Chem. Zentralbl. 2:1429, 1907. 

10. Abderhalden, E., and Guggenheim, M.: Versuche iiber die Wirkung der 
Tyrosinase aus Russula delica auf Tyrosin, tyrosinhaltige Polypeptide und einige 
andere Verbindungen unter verschiedenen Bedingungen, Ztschr. f. physiol. Chem. 
54:331, 1907; Weitere Versuche tiber die Wirkung der Tyrosinase aus Russula 
delica auf tyrosinhaltige Polypeptide und auf Suprarenin, ibid. $7:329, 1908. 
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polypeptides, tryptophan, tyrosine and other amino-acids. They con- 
cluded that the character of the pigment resulting from the reaction of 
tyrosine was dependent on the combination in which tyrosine existed. 
In the free state it was colored differently from what it was when in 
the anhydride or in the polypeptides. Certain other amino-acids, when 
present, took part in the production of the pigment. 

The reaction of tyrosine and hydroxyphenyls on tissues has been 
studied. The 3,4 di-hydroxyphenylalanine (see Raper “) has an interest- 
ing relationship to the formation of melanin. Bloch '! observed that 
melanin was found in the same location in which the oxidation of 
di-hydroxyphenylalanine occurred. He noticed that the di-hydroxy- 
phenylalanine reaction was shown by dark skin and not by white skin. 
Pigmented ocular tissues gave no reaction. The reaction appeared in 
the developing choroid of the eve of the chick at the end of the third 
day just when the pigment was evident.'* Many others have doubted 
the enzymatic nature of the di-hydroxyphenylalanine reaction, since 
di-hydroxyphenylalanine is easily oxidized by air and other substances in 
alkaline solutions.'* Lignac '* reported that skin treated with alcohol 
and formaldehyde, and also with heat, gave rise to pigment after exposure 
to ultraviolet rays. Lemmel** noticed that boiled skin gave a better 
di-hydroxyphenylalanine reaction than fresh skin. It is worthy of note 
that Neuberg '* reported that a suprarenal melanosarcoma of man formed 
pigment from epinephrine and beta-hydroxyphenylethylamine, but the 
result was negative with a melanosarcoma from a human eye, and also 
with a melanosarcoma froma horse. Alsberg '* noted that a melanosar- 
coma of the liver reacted with pyrocatechol, and Jaeger '* observed that 
a melanosarcoma of a horse reacted with epinephrine. Mawas **® found 
no tyrosinase or tyrosine in melanotic sarcoma of the human choroid. 


11. Bloch, B.: Chemische Untersuchungen tiber das spezifische pigmentbildende 
Ferment der Haut, die Dopaoxydase, Ztschr. f. physiol. Chem. 98:226, 1916-1917. 

12. Smith, D. T.: The Pigmented Epithelium of the Embryo Chick’s Eye 
Studied in Vivo and Vitro, Bull. Johns Hopkins Hosp. 31:239, 1920. 

13. Miller, E. R.: Dihydroxyphenylalanine, a Constituent of the Velvet Bean, 
J. Biol. Chem. 44:481, 1920. 

14. Lignac, G. O. E.: Ueber den Chemismus und die Biologie des menschlichen 
Hautpigments, Virchows Arch. f. path. Anat. 240:383, 1923. 

15. Lemmel, A.: Die Bedeutung der Dopa-Reaktion fiir die Beurteilung der 
Melanome, Centralbl. f. allg. Path. u. path. Anat. 32:89, 1921. 

16. Neuberg, C.: Zur Frage der Pigmentbildung, Ztschr. f. Krebsforsch. 
8:195, 1910. 

17. Alsberg, C. L.: On the Occurrence of Oxidative Ferments in a Melanotic 
Tumor of the Liver, J. M. Research 16:117, 1907. 

18. Jaeger, A.: Die Entstehung des Melaninfarbstoffs, Virchows Arch. f. path. 
Anat. 198:62, 1909. 

19. Mawas, J.: Existe-t-il une tyrosinase dans les tumeurs mélaniques de la 
choroide? Compt. rend. Soc. de biol. 88:332, 1923. 
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Winternitz *° found that the uvea of hogs and the skin of black horses 
caused oxidation of tyrosine. 


On account of the possible relationship to the color of the iris, the 
investigation of Durham *' has a special significance. She used aqueous 
extracts of the skins of rabbits, rats, guinea-pigs and chickens in the 
fetal stage of development. In the presence of tyrosine and ferrous 
sulphate, black pigments formed with the extracts of the skins of 
black-pigmented animals, and yellow pigments with those of the skins 
of orange-colored animals, but with extracts of the skins of white or 
albino animals, no pigments were found. 


Indirectly, ochronosis was found to be related to the formation of 
pigment granules from phenolic compounds. The black pigmentation 
was deposited in the cartilage, and at times formed in the loose connec- 
tive epithelial and other tissues, particularly in those which showed 
degeneration. The diffuse pigment occasionally became granular in 
time, and was associated with fat. In some cases, absorption of phenol 
appeared to be the cause of this type of pigmentation.?? Ochronosis was 
experimentally produced with homogentisic acid.** In Addison’s disease, 
brown pigment was noticed to be deposited in the skin, and epinephrine 
was believed to be oxidized to this kind of melanin.** An example of 
acquired extracellular formation of melanin is the pigmentation pro- 
duced by the tanning of the skin by means of exposure to the sun. The 
important conclusion that may be drawn from the foregoing observa- 
tions and investigations is that hydroxyphenyl derivatives, which form 
ortho-quinones easily by oxidation, are the precursors of melanin and 
insoluble colored substances. 

Previous reports stating that ocular pigment is insoluble except after 
drastic chemical treatment are not in harmony with the normal anatomic 
and pathologic observations. If the investigations on the chemical nature 
of melanin are examined critically, they suggest that most of the data 
have been taken from the study of the decomposition products of the 
pigment. The chief difficulty has apparently been the removal of the 
chemically resistant protein which retains the pigment. The more 
drastic chemical treatments, for example, the extractions by the use of 

20. Winternitz, R.: Einige Versuche und Bemerkungen zur Lehre vom 
schwarzen Hautfarbstoff, Arch. f. Dermat. u. Syph. 126:252, 1919. 

21. Durham, F. M.: On the Presence of Tyrosinases in the Skins of Some 
Pigmented Vertebrates: Preliminary Note, Proc. Roy. Soc., London 74:310, 1905. 

22. Poulsen, V.: Ueber einen neuen Fall von Alkaptonurie mit Ochronose, 
Miinchen. med. Wchnschr. 59: 364, 1912. 

23. Gross, O.: Ueber Ochronose, Deutsches Arch. f. klin. Med. 128: 249, 1919. 

24. Eislet, R.: Beitrag zu Stoffwechseluntersuchungen bei Morbus addisonii, 
Ztschr. f. klin. Med. 69: 393, 1910. 
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hot concentrated mineral acids and alkalis, give rise to the insoluble and 
decomposed products of melanin. 


It is unnecessary to give a complete summary of the voluminous 
literature on melanin, as this has been done in an excellent manner by 
other writers who have emphasized their particular points of view.** 
Mays ** and Scherer ** tried to isolate ocular pigment by enzymes and 
mechanical manipulation, but they evidently did not remove the protein 
matrix. Many others,** by chemical methods, obtained a black pigment 
which varied in elementary composition and physical characteristics. 
Kuhne *° believed that the pigment or fuscin, as he called it, of the 
pigmented retinal epithelium differed from the other pigments of the 
eye. Majima,*® however, doubted that a pure retinal melanin existed ; 
he believed that it was a lipofuscin. Krause *' was able to extract all 
the melanin from the choroid and iris by a cold 0.5 per cent solution 
of sodium hydroxide. The melanin was soluble in dilute acid and 
ammonium hydroxide. The protein matrix holding the melanin was 
resistant to the action of trypsin and pepsin. 

Under certain conditions, the melanin of the tissues is soluble and 
decomposable. Patients with melanosarcoma showed abnormal amounts 


25. Firth, O.: Physiologische und chemische Untersuchungen tber melan- 
otische Pigmente, Centralbl. f. allg. Path. u. path. Anat. 15:617, 1904: 
Harnfarbstoffe: Tierische Stoffe unbekannter Struktur, in Oppeinheimer, C.: 
Handbuch der Biochemie, ed. 2, Jena, Gustav Fischer, 1924, vol. 1, p. 941. 
Kastle, J. H.: The Oxidases and Other Oxygen-Catalysts Concerned in Biological 
Oxidation, U. S. Hyg. Lab. Bull., 1909, no. 59. Oberndorfer, S.: Die patholo- 
gischen Pigmente, Ergebn. d. allg. Path. u. path. Anat. 19:47, 1921. 

26. Mays, K.: Ueber den Ejisengehalt des Fuscins, Arch. f. Ophth. 39:89, 
1893. 

27. Scherer, J.: Chemische-physiologische Untersuchungen, Ann. d. Chem. u. 
Pharmakol. 40:1, 1841. 

28. Firth, O., and Jerusalem, E.: Zur Kenntnis der melanotischen Pigmente 
und der fermentativen Melaninbildung, Beitr. z. chem. Physiol. u. Path. 10:131, 
1907. Hirschfeld, E.: Untersuchungen tiber die schwarzen Farbstoffe der 
Choroidea und verwandte Pigmente, Ztschr. f. physiol. Chem. 13:407, 1889. 
Landolt, H.: Ueber das Melanin der Augenhaute, ibid. 28:192, 1899. Lo 
Cascio, G.: Sulla constituzione del pigmento dei sarcomi melanotici della coroide : 
Richerche chimiche, Klin. Monatsbl. f. Augenh. 56:369, 1916. Sieber, N.: Ueber 
die Pigmente der Chorioidea und der Haare, Arch. f. exper. Path. u. Pharmakol. 
20:362, 1886. Spiegler, E.: Ueber das Haarpigment nebst Versuchen iiber das 
Choriodealpigment, Beitr. z. chem. Physiol. u. Path. 10:253, 1907. 

29. Kiihne, W.: Chemische Vorgange in der Netzhaut, in von Hermann, L.: 
Handbuch der Physiologie, Leipzig, F. C. W. Vogel, 1879, vol. 3, p. 235. 

30. Majima, K.: Studien tiber die Struktur der Sehzellen und der Pigment- 
epithelizellen der Froschnetzhaut, Arch. f. Ophth. 115:286, 1925. 

31. Krause, A. C., and Chan, E.: The Chemical Constitution of the Con- 
junctiva, Choroid, and Iris, Am. J. Physiol. 103:270 (Feb.) 1933. Unpublished 
data. 
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of indole, tryptophan *? and tyrosine in the urine.** However, melan- 
uria has been observed in patients without melanosarcoma or other con- 
dition that might cause it.** Melanin injected into rabbits was not 
deposited in the skin or the choroid, but appeared in the urine as a 
melanotic chromogen, which was easily oxidized by the air toa black pig- 
ment. However, homogentisic acid, a hydroxy-aromatic compound, when 
injected into the vascular circulation, produced the localization of a 
specific brown pigment. Its redox potential was 21.7.*° 

There is a question whether or not there is more than one tyrosinase. 
The tyrosinase isolated from the skin of a green frog was similar to 
the ordinary tyrosinase.** Gessard ** reported that animal tyrosinase 
differed from plant tyrosinase in its immunologic properties. Gortner ** 
mentioned that tyrosinase will not oxidize orcinol (meta-di-hydroxy- 
toluene) or amidopyrine (4-di-methylamino-l-phenyl -2,3 di-methyl- 
pyrazolon), both of which are oxidized by the action of specific enzymes. 

After the precursors of melanin are originated by the initiation of 
the oxidation by tyrosinase, other agencies may accelerate the formation 
of melanin—for example, copper in the melanin sac of the octopus, and 
peroxidases of the tissues. It is well known that the unsaturated chromo- 
genic quinones have a tendency to form insoluble colloids of high 
molecular weight with heat or with exposure to short wavelengths of 
light.*° It is suggested that iron, a common oxidizing catalyst, occurs 
with ocular melanin. 
Gortner ** showed that the dominant whites do not have any pig- 
ment that is absent in the recessive whites, and he also observed that 
certain aromatic compounds inhibited the action of tyrosinase on tyros- 
ine and other chromogens which produced the naturally occurring pig- 


32. Abderhalden, E.: Notizen, Ztschr. f. physiol. Chem. 78:159, 1912. 
Eppinger, H.: Ueber Melanurie, Biochem. Ztschr. 28:181, 1910. 

33. Primavera, A.: Tyrosinuria in Infectious Diseases and the Method of 
3ourquelot-Carbone for the Identification of Tyrosine in Urine, Biochem. Centralbl. 
9:337, 1910; Chem. Abstr. 4:1993, 1910 

34. Peters, J. P.: Melanuria Without Melanosarcoma, Arch. Int. Med. 32:709 
(Nov.) 1923. Haden, R. L., and Orr, T. G.: Melanuria in the Absence of 
Melanotic Tumor, Bull. Johns Hopkins Hosp. 35:58, 1924. Churchman, J. W.: 
Melanuria in Mental Disease, Proc. Soc. Exper. Biol. & Med. 22:135, 1925. 
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Oxidation-Reduction System, J. Biol. Chem. 97: 88, 1932. 

36. Phisalix, M. C.: Sur la présence d’une oxydase dans la peau de la 
grenouille verte, Compt. rend. Soc. de biol. 50:793, 1898. 

37. Gessard, C.: Etudes sur la tyrosinase, Ann. Inst. Pasteur 15:593, 1901; 
Tyrosinase et antityrosinase, Compt. rend. Soc. de biol. 54:551, 1902. 

38. Gortner, R. A.: Studies on Melanin: III. The Inhibitory Action of 
Certain Phenolic Substances upon Tyrosinase; A Suggestion as to the Cause of 
Dominant and Recessive Whites, J. Biol. Chem. 10:113, 1911. 

39. Carothers, W. H.: Polymerization, Chem. Rev. 8:353, 1951. 
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ments. For a chemical theory of the cause of dominant and recessive 
whites (which may be applicable to the theory of the cause of certain 
colors in eye structure), he offered the following suggestions: Tyrosine 
is converted into a compound (an anti-oxidase) which inhibits pigment 
formation even if tyrosine and tyrosinase are present, thus producing 
dominant whites. The albinic whites lack either the enzyme or the 
chromogen, or both, and also lack the inhibitor. Since various specific 
oxydases which produce pigments from different chromogens may be 
localized in the tissues, the same white animal may possess both domi- 
nant and recessive whites, in which case pied offspring would result 
from a cross in color. 


The character of the nonmelanotic part of the pigment granule is 
significant. Many investigators *? have demonstrated that melanin may 
be abstracted from the pigment granules. Miescher *' claimed that the 
pigment granule consisted of melanin firmly embedded in a protein 
material which gave shape to the granule and needle. Raehlmann ** 
noted that the colored substance was held by a protoplasmic matrix, 
which Majima * regarded as a capsule. The substance was not affected 
by trypsin or pepsin. Incidentally, it is interesting to note that in the 
eye the clasmatocytes and fibroblasts, particularly those in the uveal 
tract, reacted to vital dyes. The fibroblasts generally took up the dye 
in the form of fine rods, and the clasmatocytes, in that of round gran- 
ules. Hatano* found that diamond black PV _  (o-amidophenol-p- 
sulphonic acid with 1.5 di-hydroxy naphthalene) vitally stained proto- 
plasmic granules black through an intercellular oxidation. Meunier ** 
pointed out that phenol and certain of its derivatives, such as quinone, 
precipitated proteins. In alkaline solution, the precipitate in contact 
with oxygen became insoluble in acids, alkalis and boiling water, and 
was unaffected by pepsin and trypsin. The question arises whether or 
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not melanin is localized in these granular forms in the same manner as 
vital dyes, since the precursors of melanin have the properties of qui- 
none chromogen. 
CONCLUSIONS 

Ocular melanin whether normal or pathologic is soluble in alkaline 
and in weak acid solutions. Melanin probably is not one compound, 
but a series of compounds of like nature, which vary in composition 
according to their mode of formation. Under certain conditions, melanin 
may be reduced in the body to melanotic chromogens. It is naturally 
associated with the keratins, or pseudokeratins, especially those of ecto- 
dermal structures. The formation of melanin is perhaps analogous to 
the formation of various other naturally colored ocular pigments. 


The point that is definitely brought out is that melanin is formed 
by the action of tyrosinase, or similar oxidizing enzymes, on hydroxy- 
phenol or similar compounds, such as indole derivatives, which may be 
oxidized to active ortho-quinones. The quinones react with each other 
or with amino-acids and their derivatives to form melanin. The chem- 
ical composition and the physical properties of the melanin that is 
formed are dependent on the chemical nature of the reacting substances. 
The rate of formation of melanin is influenced by catalysts, the hydro- 
gen ion concentration, the available oxygen, the temperature, light and 


the redox potential of the reacting melanotic chromogen, as well as by 
the compounds associated with the reaction. 





SOLITARY NEUROFIBROMA OF THE ORBIT 


J. A. MacMILLAN, M.D. 
AND 
W. V. CONE, M.D. 


MONTREAL, CANADA 


A rather small number of encapsulated tumors of a_ peripheral 
nerve within the orbit have been reported. Only a few of these lend 
themselves to precise classification owing to the inadequacy of the 
methods employed in working out their histology. To dispel the con- 
fusion that exists in the designation of these orbital growths, and to 
bring them into alinement with the satisfactory classification that exists 
for similar tumors in other parts of the body, a number of cases need to 
be studied from the standpoint of modern histologic technic. 

The tumor in the following case has been completely studied by 
numerous staining methods, and according to the most recent classifica- 
tion of encapsulated tumors of the peripheral nerve it should be called 
a neurofibroma of the Recklinghausen type. 


REPORT OF CASE 


History.—E. C., a youth, aged 20, was referred by Dr. H. S. Crowe, Schreiber, 
Ontario, because of impaired vision in the right eye and proptosis. Both symp- 
toms were first noted in 1928, and although they increased during the next year 
they did not change during the following two years. The remainder of the 
history is irrelevant, except for the fact that a maternal aunt has a small mole on 
the face, and his mother a small flat area of pigmentation of the skin on the 
right arm. 


Physical Examination—The right eye (fig. 1) showed 12 mm. of proptosis, 
with Hertel’s exophthalmometer. The eyeball was pushed straight forward and 
downward, and the ocular movements were slightly restricted in all directions. 
The patient could close the eyelids over the proptosed globe. Vision in the left 
eye equaled 6/6, and in the right, 1/180. The right pupil, which was a little 
wider than the left, reacted to light. There was a hypermetropia of 7 diopters 
in the right eye, and the nerve head was swollen 5 diopters. The physiologic 
cup was obliterated, the veins were wide, but the arteries were not unusual. No 
hemorrhages were present. There was no pulsation of the globe, and no bruit. 
The visual field of the right eye was normal, as shown by response to hand 
movements. Roentgenograms of the optic canal, the nasal sinuses and the sella 
turcica showed that these were normal. The only point of interest in the general 
examination was that there were fifteen small moles scattered irregularly over the 


From McGill University and the Royal Victoria Hospital, Montreal. 


Read at the meeting of the American Ophthalmological Society, Wash- 
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body, only one of which was slightly raised. Laboratory tests, including the 
Wassermann reaction, were all negative. A provisional diagnosis of tumor within 
the muscle cone was made. 


Operation——With the patient under general anesthesia, the external rectus 
muscle was divided. An encapsulated tumor filled the orbital cavity displacing 


Fig. 1—With Hertel’s exophthalmometer the left eye measured 11 mm., and 
the right 23 mm., leaving 12 mm. of proptosis. The right globe is pushed forward 
and downward. 


Fig. 2.—The capsule was ruptured in removal of the tumor. No nerves could 
be found entering the tumor. They were evidently torn away at operation. 


the optic nerve toward the temporal side. It was impossible to remove the 
tumor without sacrificing the eyeball. The tumor was grayish purple and firm. 
Delicate vessels coursed in its shiny capsule. Careful dissection failed to show 
attachment of the tumor to the nerve trunks, muscles or bony walls. The tumor 
was completely separated from the orbital tissues and removed. Three con- 
junctival sutures were inserted. 





Fig. 3—Section from a semitranslucent area of the tumor. For the most part 
there was no pattern to the tumor cell arrangement. Jaidlaw’s connective tissue 
stain. With mucicarmine the tissues stained pink, but no frank red droplets were 
present. 


Fig. 4—Palisading of nuclei in a section from an opaque area in the tumor. 
The architecture is typical of that seen in the perineurial fibroblastoma. Hema- 
toxylin and eosin stain. 
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Fig. 5.—Section taken where the opaque and semitranslucent areas meet, 
showing abortive attempts at palisading. Hematoxylin and eosin stain. 





Fig. 6.—Medullated nerve fibers. The Schmidt-Lanterman segments are obvi- 
ous in the large fiber. Weigert-Pal stain. 


Fig. 7.—Nonmedullated nerve fibers with characteristic varicosities. Gros- 
Bielschowsky stain; oil immersion. 


Fig. 8—Nonmedullated nerve fibers are irregularly distributed throughout the 
tumor. Gros-Bielschowsky’s stain; low power. 
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Macroscopic Examination—The tumor (fig. 2) measured 42 mm. long by 
34 mm. broad, and weighed 23.17 Gm. It was oval and had a smooth glistening 
surface. It was of the consistency of pure gum rubber. The cut surface was 
semitranslucent, with irregular opaque areas scattered through it. No nerve 
bundles could be identified in the capsule. 

Microscopic Examination—The tumor was composed of fibroblastic tissue 
through which nerve fibers strayed. 

In the semitranslucent areas described in the gross specimen, the tumor cell 
arrangement was loose and without pattern, suggesting mucoid degeneration or 
myxomatous tissue (fig. 3). These areas stained pink with mucicarmine, but there 
were no frank droplets of mucin. 

In the opaque areas the cell arrangement was orderly. Palisading and paral- 
lelism of oat-shaped nuclei occurred. There were no mitotic figures. In some oi 
the larger areas this palisading was striking (fig. +). Near the semitranslucent 
zones were small eddies of cells which attempted the parallel arrangement (fig. 5). 


Fig. 9.—Section taken from an area similar to that in figure 4. Palisading of 
the reticulin or collagen fibers is present between the nuclear palisades. There is 
no difficulty in differentiating the reticulin fibers from nerve fibers. Laidlaw’'s 
connective tissue stain. 


In sections stained by the Weigert-Pal method medullated nerve fibers were 
scattered throughout the tumor (fig. 6). Small nonmedullated nerves were 
(fig. 7) more numerous in the Gros-Bielschowsky preparations. They showed 
varicosities at intervals which made their classification easy and accurate. Their 
distribution throughout the tumor was irregular (fig. 8). 

No phagocytic cells could be found. Scarlet red stains for fat and iron stains 
gave negative results. There were no cysts. Laidlaw’s connective tissue stain, 
which impregnates reticulin and collagen specifically, showed the varying tumor 
architecture most clearly. Where palisading of nuclei occurred, palisading of 
fibers was present (fig. 9). In the loose tissue areas the reticulin was a pattern- 
less network (fig. 3). We were unable to demonstrate fibroglia fibrils in the 
tumor cells. Laidlaw’s connective tissue stain, van Gieson’s stain and Mallory’s 
phosphotungstic acid hematoxylin stain left no doubt, however, as to the fibro- 
blastic nature of the tissue. Verhoeff’s elastic tissue stain showed no elastic 
fibers. 
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COM MENT 


The classification of the encapsulated tumors of the peripheral nerves 
is of more than didactic interest. It has been proved to be of definite 
clinical value. 

Penfield ' recognizes two types of tumors in this group: perineurial 
fibroblastoma and neurofibroma. The perineurial fibroblastoma is a 
benign tumor, almost always solitary, which arises from the connective 
tissue framework of nerves. Palisading of nuclei and collagenous fibrils 
is an important characteristic. Degenerated areas filled with pigment 
and fat-laden phagocytes are always encountered. The degeneration 
frequently is so extreme that cyst formation takes place. Nerve fibers 
can often be stained in the capsule, but they never penetrate deeply into 
the tumor’s substance. 

Penfield uses the term neurofibroma to describe encapsulated fibro- 
blastic growths arising from nerves and permeated by nerve fibers. He 
does not consider them neoplasms in the strict sense of the word. They 
are one manifestation of Recklinghausen’s disease, which is obviously a 
systemic disease. He considers the presence of nerve fibers within the 
growth as pathognomonic of neurofibromas. The nerve fibers form a 
complex tangle with the connective tissue. Degeneration which calls out 
phagocytic cells is rare. Palisading of nuclei is encountered only in 
areas in which it is obvious that endoneurial connective tissue has taken 
on neoplastic activity, as it does in perineurial fibroblastoma. 

We follow Penfield in classifying this tumor of the orbit as a neuro- 
fibroma. The clinical significance of this diagnosis is at once apparent 
when one recalls that such tumors rather than being true neoplasms are 
but one manifestation of a systemic disease. It should be pointed out 
again that this patient had fifteen pigmented moles on his skin. If our 
past experience is repeated, other tumors may develop. 

Masson ? recently differed from Penfield regarding the fibroblastic 
origin of these two types of tumors. He feels that both arise from the 
Schwann cells, and calls them schwannomas. The only tumors which 
Penfield encountered originating from Schwann cells were those 
resembling the glioma group, and these he calls neuro-epitheliomas. 
Until more specific stains for Schwann cells are developed, and more of 
their biologic characteristics are known, it seems to us a solution of these 
divergent views must remain in abeyance. We feel that Penfield’s classi- 
fication is adequate, not only from the histologic standpoint, but because 
it is of practical significance. 


1. Penfield, Wilder: The Encapsulated Tumors of the Nervous System, 
Surg., Gynec. & Obst. 435:178, 1927: Tumors of Sheaths of Nervous System, in 
Cytology and Cellular Pathology of the Nervous System, New York, Paul B. 
Hoeber, Inc., 1932, vol. 3, p. 968. 

2. Masson, P.: Experimental and Spontaneous Schwannomas ( Peripheral 
Gliomas), Am. J. Path. 8:367, 1932. 
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In a search of the literature for reports of cases of encapsulated 
tumors of the peripheral nerve of the orbit, we were able to find only 
five dealing with cases which we could definitely classify according to 
the criteria outlined. 

We should call Tertsch’s case * that of a neurofibroma, as he found 
nerve fibers within the tumor. Marchetti’s * case was undoubtedly that 
of a neurofibroma. Associated with the orbital tumor there was elephan- 
tiasis of the skin of the face. Parker’s * case should be classified as one 
of neurofibroma. He found nerve fibers in the substance of the tumor, 
and the patient had a second small tumor of the brow which was diag- 
nosed as a possible neurofibroma. This would place his case definitely 
as one of Recklinghausen type, according to our conception. The tumor 
reported by Stieren® seems to us to have been a perineurial fibro- 
blastoma. Although there were no areas of degeneration, he found 
blood pigment between the cells, and was unable to find nerve fibers 
in the tumor. The tumor described by Cohen‘ coincides with our idea 
of the perineurial fibroblastomas. There were definite areas of 
degeneration, and although nerve fibers were found in the surface, they 
did not penetrate deeply into the substance of the tumor. We cannot 
classify the tumor described by Lawson and Neame.* It undoubtedly 
belongs, however, to one of the two types of tumor. In discussing this 
tumor, Parsons * was of the opinion that more differential staining was 
required before the tumor could be classified as a neuroma. 


SUMMARY 


An encapsulated tumor of a peripheral nerve of the orbit, a neuro- 
fibroma of the Recklinghausen type, is described. 

The clinical significance of such a diagnosis is pointed out. 

The tumor was studied by a variety of stains, and the histologic 
details making the diagnosis are pictured. 

Only five other cases could be found recorded in the literature in 
which the histologic description of the tumors was sufficient to enable us 
to include them in either of the two groups of encapsulated tumors of 
the peripheral nerves. 


3. Tertsch, R.: Ein Neurom der Orbita, Arch. f. Ophth. 55:121, 1902. 

4. Marchetti, O.: Falso nevroma del nervo sotto-orbitario, Ann. di ottal. e 
clin. ocul. 33:29, 1904. 

5. Parker, W.: Neurofibroma of the Orbit; Kroénlein Operation, Tr. Sec. 
Ophth., A. M. A., 1907, p. 162. 

6. Stieren, E.: Neurofibroma of the Orbit, Am. J. Ophth. 6:176, 1923. 

7. Cohen, M.: Report of a Case of Orbital Neurinoma, Arch. Ophth. 54:426, 
1925. 

8. Lawson, A., and Neame, H.: A Case of “Neuroma” of the Orbit, Tr. 
Ophth. Soc. U. Kingdom 41:335, 1921. 


9. Parsons, in discussion on Lawson and Neame.* 





© IOSKIASCOPY TEST—SIMPLIFIED 


JOSEPH I. PASCAL, M.D. 


BOSTON 


The ioskiascopy test is a sensitive subjective test for astigmatism. 
The apparatus consists of a revolving disk set in a fixed frame, carrying 
two scales, an outer one for use when testing with plus cylinders and an 
inner one for use when testing with minus cylinders. The disk carries 
two curved lines which form the two limbs of an arrow. Each limb is 
the arc of a parabola so cut that the tangent at one end is at right angles 
to the tangent at the other end. 

In essence, the arrow is a fan chart, but one of extreme fineness. If 
one imagines the lines of a fan chart, which radiate from a common 
center, tacked end to end, one gets roughly a single curved line. In fact, 
each half of the fan chart with the lines thus arranged forms a single 
curved line. There is, however, an important point of difference between 
the single curved lines resulting from such a fan chart and the curved 
lines on the disk. 

\ fan chart made so that the angle between adjacent lines is infinitely 


small would produce, if the lines were tacked end to end, an are of a 


circle. The arcs on the disk, however, are those of a parabola. It is as if 
the radiating lines, which are tacked end to end to form the single curve, 
are made shorter and shorter as one comes toward the base. -\s a result, 
the limbs diverge slowly at the tip of the arrow and more and more 
rapidly as they approach the base. This feature has heen taken pur- 
posely in order to provide increased sensitiveness. 

The advantages of this arrow chart, which is a condensed and 
modified fan chart, over ordinary fan charts are these : 


1. Ease of observation. It is much easier for the patient to compare 
two lines as to whether or not they are equally black than to compare, 
say twenty lines as in the ordinary chart. 

2. Greater sensitiveness. The lines on the fan chart radiate at 10 
degree intervals, whereas the imaginary lines or tangents comprising the 
arcs of the arrow radiate at infinitely small angles. One could imagine 
them diverging at an angle of 1 degree or less. This extreme fineness 
enables the examiner to locate the axis to within a degree or less. 

3. By utilizing the laws of obliquely crossed cylinders, it is possible 
to measure the amount of astigmatism with this arrow chart in a manner 


Read before the Section of Ophthalmology, New York Academy of Medicine, 
Jan. 16, 1933. 
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not possible with any fan chart. In fact, this is the only application of 
the principles of obliquely crossed cylinders in subjective testing. 


METHOD OF TESTING 


There are three phases to an astigmatic test: (a) determining the presence or 
absence of astigmatism, () locating the principal meridians or the axis of the 
required cylinder and (c) measuring the amount of astigmatism. The ioskiascopy 
test can be used for each and all of these phases. 

For determining the presence or absence of astigmatism, assuming no other tests 
have been made previously, one begins by fogging the eye, if it is not naturally 
myopic, until the arrow placed so as to point to zero on the inner scale is barely 
visible. The fog is then gradually reduced until the arrow as a whole or some por- 
tion of it comes more or less distinctly into view. The patient is then asked to 


Fig. 1—The ioskiascopy disk. 


observe if the right and left limbs of the arrow are equally black. To facilitate 
observation and for other reasons that I cannot go into here, it is best to have him 
compare corresponding parts of the arrow, say those at the tip, about the middle 
and toward the base. If he sees the two limbs equally black, the arrow is turned 
30 or 40 degrees to one side, and he is asked again to compare the two limbs. If 
he still sees them alike, astigmatism may be excluded. To make still more certain, 
the arrow can be turned about 40 or 50 degrees from the zero in the other direc- 
tion, and again the patient can be asked to compare the two limbs of the arrow. 
If he still sees them alike, there is no astigmatism. 

Suppose in the first, second or third position the patient sees one limb of the 
arrow blacker than the other. Ordinarily he will not see one whole limb blacker 
than the other, but will see one portion of the limb blacker and more distinct, as 
if it carried a black streak or “shadow.” In fact, this appearance of a black 
shadow is the origin of the term ioskiascopy, which means “seeing a shadow in the 
arrow.” The position of the black streak in the arrow depends on the direction of 
the arrow and the direction of the most myopic meridian in the examined eyes. 
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The shadow always lies so that the tangent at that point is parallel to the most 
myopic meridian. When the arrow points in the direction of the most myopic 
meridian, the shadow is at the tip of the arrow and is found in both limbs. When 
the arrow points in any other direction, the shadow is in only one limb and is 
located nearer and nearer to the base the more the arrow points away from the most 
myopic meridian. The patient can often note the shadow more readily by comparing 
the corresponding portions of the two limbs. The presence of the black streak or the 
appearance of inequality between the two limbs of the arrow is a sure indication of 
the presence of astigmatism. 

The next step is to locate the principal meridians or the axis of the required 
cylinder. To this end the arrow is turned in a direction away from the blacker 
limb or the limb carrying the shadow. If, for instance, with the arrow pointing to 
150 on the inner scale, the left limb is blacker (because somewhere in the left limb 
along the middle or toward the base there is a distinct black streak), the arrow 
would be turned toward the right, say to 160. On turning the arrow toward the 


Fig. 2.—Appearance of arrow (a) when it points to the most “myopic” principal 
meridian in astigmatism and (>) when the cylinder is just right. 


right, the black streak or shadow will move upward toward the tip. Again the 
patient is asked to compare the two limbs, especially toward the tip, and to tell 
whether the left limb is still the blacker. If it is, the arrow is turned another 5 or 
10 degrees toward the right until the two limbs at the tip of the arrow are equally 
black. If on turning the arrow, say to 170, the right limb appears blacker, the 
arrow is then turned a little to the left, say to 165. In other words, the arrow is 
turned until the so-called black shadow, which in an oblique position is found only 
in one limb, creeps up toward the tip of the arrow and equally invades both limbs 
at the tip. 

When this position of the arrow has been found, the inner scale gives the axis 
of the minus cylinder, the outer scale the axis of the plus cylinder. I shall confine 
myself to the use of minus cylinders only. When the axis has been located the 
third step is to find the amount of astigmatism. It can be done in several ways. 
The simplest method is to leave the arrow as it is, take a minus cylinder, say a 
minus 0.50, place it at the axis indicated on the inner scale, say axis 165, and have 
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the patient note the effect on the arrow. The effect of the minus cylinder will be 
to clear the rest of the arrow and to make the middle and base of the arrow as 
black as the tip. Minus cylinders are used until the arrow is equally black from tip 
to base. The amount of astigmatism is measured by comparing different parts of 
the arrow with each other. Here, as in the process of locating the axis, the 
patient compares two visual impressions simultaneously. When locating the axis, 
he compares corresponding portions of the two limbs. When measuring the 
amount, he compares adjacent sections of the arrow as a whole. 

The second method of determining astigmatism, and the one given by 
Dr. Raubitschek, the originator of the system, involves the use of a set of coordi- 
nates and has to be carried out with the assistance of the chart. Generally speak- 
ing, the necessity of consulting the chart during an examination makes this 
method a bit cumbersome. 

The third method, which is really an application of the second, is this: Suppose 
the axis found was 165; i. e., the two limbs of the arrow appeared alike in this 


Fig. 3.—Appearance of arrow (a) when it points to an oblique (nonprincipal 
meridian in astigmatism and (>) when the cylinder is not just right. 


position. A minus cylinder, say minus 1.00, is taken and placed not at axis 165, 
but at an angle of 20 degrees to it, i. e., axis 145 as marked on the trial frame. 
The arrow is turned to a new position, a so-called symmetrical position, 35 degrees 
away from the previous position in a direction away from the axis numbers on the 
disk. That will place it in position 20 on the inner scale. The patient is now asked 
if the two limbs of the arrow appear alike or if there is a black shadow in one of 
the limbs. If the limbs are alike, the minus 1.00 cylinder is right in amount. 
If, however, the patient notices a difference, he is asked which limb is the blacker 
or carries the black shadow. If he answers that the left limb, the one nearer to the 
axis numbers on the inner scale, is the blacker, the minus 1.00 cylinder is too 
strong, and a weaker cylinder is placed, say a minus 0.75 or minus 0.50 until the 
two limbs are equally black. If, on the other hand, with a minus 1.00 he states 
that the right limb is the blacker, that is, the limb farther from the axis numbers 
on the inner scale, then the minus 1.00 cylinder is too weak and a stronger cylinder 
has to be used. As a memory aid for this, I use the three letters, 1. M and N, 
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in their regular order in the alphabet. This stands for “less minus nearer” and 
means that if the black shadow is in the limb nearer to the axis numbers on the 
inner scale, a weaker cylinder is needed in order to equalize, and, of course, if the 
black shadow is in the farther limb, a stronger cylinder is used. 

By always misplacing the cylinder axis 20 degrees and setting the arrow 35 
degrees from its previous position, one somewhat limits the test. It is much more 
flexible when the chart of coordinates is used for reference. A displacement of 
20 degrees is not always the best. In low errors, misplacing the cylinder by 30 
degrees and rotating the arrow 30 degrees from its previous position are sometimes 
preferable. Similarly, in high errors, misplacing the axis 10 degrees and rotating 
the arrow 40 degrees are sometimes preferable. The arrow is always turned away 
from the axis numbers on the inner scale through an angle of 45 degrees less half 
the angle of misplacement of the cylinder. But, in order to lessen memory work 
and eliminate the need for consulting the chart during an examination, the angles 
of 20 and 35 degrees for the axis and arrow, respectively, may be used in all cases 
with satisfactory results. 


I have endeavored to give a brief working knowledge of the test with 
several simplifications which I have introduced. A detailed and com- 
plete discussion would take considerably more time. Reference can be 
made to two articles on this test.’ 


DISCUSSION 

Dr. ALGERNON B. REESE: It is necessary to go back and forth between the 
patient and the instrument in performing the test, is it not? 

Dr. PascaL: Yes, the instrument is placed 5 or 6 meters away, and unless one 
has an assistant, one has to walk back and forth a couple of times. 

Dr. Mark J. SCHOENBERG: Do you use a retinoscope? 

Dr. PascaL: I have used it, and I have also done without it. I do not think 
it is any more necessary in this test than in other tests. 

Dr. Mark J. SCHOENBERG: Does this test take as much time as ordinary 
skiascopy ? 

Dr. Pascat: I would rather not compare it with ordinary skiascopy. It has 
really nothing to do with objective skiascopy. The shadow is just a black streak. 
If you mean, does it take as much time as an ordinary subjective test, that depends 
on the patient. It is sometimes remarkably rapid because the patient is asked 
something definite. I ask him to look at those two lines and compare them. He 
is not given many things to compare, which might consume more time. Another 
factor which tends to save time is that the patient compares two simultaneous 
visual impressions. Ordinarily, when one rotates a cylinder and asks the patient 
if it is better now, or better now, and so on, he has to compare the present visual 
impression with the memory of a previous visual impression. Here I have him look 
at those two lines at the same time. Occasionally the test is very rapid, and occa- 
sionally it takes a longer time. 

Dr. Ernst Watpsteix: I should like to ask who is the originator of this 
method ? 

Dr. PascaLt: Dr. Raubitschek, who presented the test at the last International 
Congress of Ophthalmology in Amsterdam. There have been a number of papers 
in the German literature about it, but to my knowledge only two in English. 


1. Pascal, J. I.: The Ioskiascopy Test, Arch. Ophth. 7:378 (March) 1932: 
Principles and Application of the Ioskiascopy Test, Eye, Ear, Nose & Throat 
Monthly 11:303 (Sept.) 1932. 





SIMPLE EVISCERATION OF THE GLOBE VERSUS 
SIMPLE ENUCLEATION 


GEORGE P. GUIBOR, M.D. 


CHICAGO 


In America, the general practice in removing the mobile contents of 
the orbit is that of enucleation, with or without some form of implant 


in Tenon’s capsule. The literature is filled with descriptions and 


comparisons of such operations. Complicated methods of evisceration 
with a sacrifice of the cornea and the use of scleral sutures are infre- 
quently described. 

Strictly simple evisceration (that is, with preservation of the cornea) 
is rarely discussed in the literature, no reports for the vears of 1931 
and 1932 having been found. 

In June, 1930, H. Elschnig' discussed an “exenteration with a 
subsequent enucleation.” 

A second article by O’Connor,? in 1930, described a rather com- 
plicated method of exenteration. 

My purpose in this paper is to create discussion concerning simple 
evisceration or exenteration by the method of Harold Gifford. The 
ocular contents are removed, leaving the sclera and the cornea intact. 
The cornea is saved and becomes the front of the stump. This is the 
most important part of the technic and distinguishes what Gifford 
called “strictly simple evisceration” from other methods in which the 
cornea is sacrificed. 

In the majority of instances simple evisceration may be done under 
local anesthesia. In nervous and uncooperative patients, in children and 
in persons with extremely inflamed eyes, a general anesthetic is required. 

After the conjunctiva is desensitized by several instillations of 3 per 
cent solution of cocaine, a few drops of 2 per cent solution of procaine 
hydrochloride are injected below the insertion of the external rectus 
muscle. Three minutes later the eye is fixed by grasping the conjunc- 
tiva and the lower border of the capsule of the external rectus muscle, 
and a 2 per cent solution of procaine hydrochloride-epinephrine is 


From the Department of Ophthalmology of Northwestern University Medical 
School. 

1. Elschnig, H.: Exenteration mit nachfolgender Enukleation, Klin. Monatsbl. 
f. Augenh. 84:829 (June) 1930. 

2. O’Connor, R.: Exenteration of the Ocular Contents by a New Technic, 
Arch. Ophth. 3:151 (Feb.) 1930. 
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injected in advance of the needle, as it hugs the temporal wall of the 
orbit and enters just below the external rectus muscle. When the needle 
reaches the point near the entrance of the optic and ciliary nerves, 2 cc. 
of the solution is injected. 

Harold Gifford’s description * of strictly simple evisceration is as 
follows : 


After the globe is fixed by grasping the insertion of the internal rectus muscle 
with forceps, a horizontal incision is made across the cornea, extending one-fourth 
inch (0.61 cm.) through the limbus on both sides. The cataract knife enters the 
temporal side and is pushed through the anterior part of the globe. The tip appears 
one-fourth inch nasally to the limbus. The knife is entered so that the cutting 
edge is upward. It is then passed through the posterior chamber and bisects 
the cornea horizontally. After the bleeding is controlled by sponges, the lips of the 
corneal wound are separated and held apart with forceps or tiny hemostats. The 
contents of the globe are removed with an evisceration spoon, and the whole 
inside of the sclera, including the nerve head, is visible. The scleral surface is 














Fig. 1—Fixation forceps grasping the internal rectus. The incision is started 
with the tip of the knife one-fourth inch (0.61 cm.) temporally to the limbus; the 
edge is held forward. 


wiped thoroughly with sponges to make sure no uveal tissue remains. Then the 
cornea is simply pressed back against the sclera by means of a large sponge 
covered with zinc paste and placed between the lids. This technic eliminates all 
sutures and simplifies the operation. 


Its advantages are: (a) The cornea is saved and becomes the front 
of the stump. (>) Bleeding is minimal. (c) The time required is less 
than for simple enucleation and much less than for enucleation with 
an implant. (d) The subdural space is not open to infection, a fact 
which has long been recognized as an indication for this operation in 
cases of panophthalmia. (¢) The cosmetic result is much better than 
with simple enucleation; the normal muscle attachments are retained, 


and less atrophy of the orbital tissues occurs. (f) The stump is large 


3. Gifford, H.: Technique of Evisceration, Arch. Ophth. 44:162, 1915; 
Strictly Simple Evisceration, ibid. 29:422, 1900. Gifford, S. R.: Some Practical 
Procedures of Dr. Harold Gifford, ibid. 4:1 (July) 1930. 
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enough for a good movable prosthesis. (g) There is no implant to 
break, come out or be absorbed. Many implants are too big for a 
reformed eve. 

The disadvantages are that the operation of simple evisceration pro- 
duces a longer reaction and more chemosis than does simple enucleation. 
This can be controlled by cold applications and by pressure bandages. 

One immediately thinks of the danger of sympathetic ophthalmia 
following simple evisceration. This will be discussed later. Finally, 
this operation cannot be done if the specimen is needed for diagnosis. 


Definite contraindications for evisceration therefore exist: (a) when 
a tumor is suspected; (>) if the specimen is desired; (c) if the cornea is 
completely destroyed; (d) when sympathetic ophthalmia is present ; 
(ec) when there is a traumatic iridocyclitis of five weeks’ or more 
standing in which there is danger of sympathetic ophthalmia, seis f) in 














Fig. 2—Completion of the incision. The tip of the knife emerges one-fourth 
inch nasal to the limbus. 


old and enfeebled persons in whom the cosmetic considerations are not 
important. This is because of the slightly more prolonged reaction. 

Definite indications for simple evisceration are: (a) panophthalmia ; 
(b) fresh injuries so serious as to make retention of the eye hopeless 
or dangerous; (c) painful eyes blind from absolute glaucoma; and (d) 
staphyloma. In the latter condition, part of the cornea may be 
resected, if the eye is too large. 

(During the past year 9 strictly simple eviscerations were done in 
Cook County Hospital in the service of S. R. Gifford, as opposed to 29 
enucleations in this and other services. The cosmetic results in all these 
cases were satisfactory, and no complications developed. ) 

A modification in the technic of simple evisceration ? is suggested 
by O'Connor in that he uses crucial incisions extending from a central 
point in the cornea into the sclera between the insertions of the recti 
muscles after dissecting up the conjunctiva. Following the removal of 
the scleral contents, the flaps are closed with mattress sutures and the 
conjunctiva by purse string sutures. O'Connor neld that these incisions 
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allow a free access to the interior of the globe, and that the resulting 
stump is more solid than in the.other methods because of the overlap- 
ping corneal suture lines. It seems, however, that such procedures 
as just given make the operation more difficult, and so the simple 
horizontal incision of Gifford or a vertical incision as suggested by 
others, omitting the sutures, would be the operation of choice. 

In Gradle’s * discussion on exenteration versus enucleation, the data 
were secured from the records of the ophthalmologic clinic of the 
German University at Prague. [Evisceration as done at this clinic really 
was evisceration plus keratectomy, which would make the operation more 
difficult than the more simple evisceration without removal of the 














Fig. 3—Removal of the contents of the globe with the evisceration spoon. 


cornea. The cornea is removed by a rectangular incision. The ciliary 
body is loosened by a cyclodialysis spatula, and the contents of the globe 
are removed with a dull spoon. Four scleral flaps are made from each 
cornea of the keratectomy wound. The wounds are sutured or are 
drained with gauze as desired. Gradle’s conclusions, based on 153 
cases in which 67 enucleations and 96 exenterations with keratectomy 
were performed, are interesting. 


Gradle considered enucleation to have the following advantages: 
(a) It is easier than evisceration. (b) The patient is on the operating 
table a shorter time. (c) The patient’s stay in the hospital is shorter. 
(d) The prosthesis is fitted in two weeks or less. (¢) In tumors of 


4. Gradle, H. S.: Concerning Removal of the Eyeball: Exenteration Versus 
Enucleation, Arch. Ophth. 44:29, 1915. 
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the globe and traumatic iridocyclitis, he believed enucleation to be the 
operation of choice. But this operation is futile if done too late. He 
mentioned several disadvantages of enucleation: (a) Many people have 
an esthetic objection to a complete removal of the eye. (>) The resulting 


stump is small, fixed or not freely movable. (¢) Definite orbital atrophy 


or a lack of development occurs, especially in children. 

Evisceration, however, has in its favor that (a) less mental shock 
occurs in a partial removal of the eyeball, (b) less hemorrhage occurs 
and (c) the resulting stump is large and freely movable. 














Fig. +.—Stump following strictly simple evisceration. Note the shrinkage and 
opacity of the cornea. This stump is slightly larger than usual. This illustration 
should show the indentations made by the four recti muscles. 


Two points should be considered at this time. How effectively does 
enucleation prevent sympathetic ophthalmia as compared with eviscera- 
tion? \Vhat greater danger from meningitis does a patient run if 
enucleation rather than evisceration is done for panophthalmia? Gradle 
said: “If the offending eye be removed before the circulatory system 
is invaded the second eye can not be attacked. The source of infection 
or the antigenic substance is the traumatically inflamed uvea and it 
can be removed equally well by evisceration or enucleation.” 

Harold Gifford® collected the reports of 27 cases of sympathetic 
opthalmia following evisceration. The majority of the cases of sympa- 


5. Gifford, H.: On Sympathetic Ophthalmia After Evisceration, and Mules 
Operation with a Case, Ophth. Rec. 17:584, 1908. 
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thetic ophthalmia reported as appearing after evisceration have been 
found to be due to choroidal remnants left in the eviscerated capsule. 
There is no doubt that choroidal remnants would have been found 
within the sclera of those eyes if a careful microscopic examination 
could have been done. These remnants, therefore, would have acted 
as a source for antigenic absorption and so affected the sympathizing 
eye. 

In reviewing the records of cases concerning enucleation as a pro- 
phylactic against sympathetic ophthalmia, one finds the security afforded 
by various preventive procedures only relative. Fuchs * reported 35 
cases of sympathetic ophthalmia following enucleation. Morax reported 
a series of 11 cases of sympathetic ophthalmia following enucleation 
by French surgeons during the World War. In England, a committee 
on the excision of the eyeball in 1915 could find no records of sym- 
pathetic ophthalmia following evisceration, and concluded that sym- 
pathetic ophthalmia was no more prone to occur after evisceration than 
after enucleation. Recently Woods and Little* reported 20 cases of 
sympathetic ophthalmia, in 6 of which the second eye was involved fol- 
lowing enucleation. 

One sees, therefore, that no accurate figures exist covering the 
total number of eviscerations and enucleations and the relative frequency 
of sympathetic ophthalmia following each of these procedures. Since 
the theoretical possibility exists that the etiologic agent of sympathetic 
ophthalmia may exist in the sclera or perforating blood vessels or nerves 
(which would not be removed by simple evisceration), it would seem 
best to consider a prolonged uveitis following an injury in which the 
danger of sympathetic ophthalmia exists as an indication for enucleation. 
This would not apply to fresh injuries in which the eye must be sacri- 
ficed, and in which the cosmetic advantage of simple evisceration would, 
in my opinion, constitute it the operation of choice. 

The second question as to whether enucleation may produce menin- 
gitis if done in cases of panophthalmia is somewhat unsettled. .\ number 
of such cases have been recorded. Gradle believed, however, that this 
fear of the enucleation of a panophthalmic eye is much overemphasized, 
and that in those cases of meningitis reported following this operation 
the infection of the meninges occurred before enucleation. While this is 
probably true, the possibility of such an infection exists and the greater 
simplicity of strictly simple evisceration over enucleation makes it the 
operation of choice in cases of panophthalmia. 


6. Fuchs, in Wood, C. A.: American Encyclopedia and Dictionary of 
Ophthalmology, Chicago, Cleveland Press, 1920, vol. 16, p. 12388. 


7. Woods, A. C., and Little, M. F.: Uveal Pigment, Arch. Ophth. 9:200 
(Feb.) 1933. 
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CONCLUSIONS 
The general conclusions, therefore, which one may make regarding 
strictly simple evisceration are: (a) It is easier than simple enucleation. 
(b) It produces a better cosmetic result in that the stump is freely 
movable. (¢) Less atrophy occurs. (d) It is the operation of choice in 
cases of panophthalmia. (¢) A disadvantage is the moderate post- 
operative chemosis. 








EMBOLISM OF THE CENTRAL RETINAL AND 
CILIARY ARTERIES 


IN A CASE OF CHRONIC LIPOID NEPHROSIS WITH THROMBOSIS 
OF THE INNOMINATE ARTERY 


ISADORE GOLDSTEIN, M.D. 
AND 
DAVID WEXLER, M.D. 


NEW YORK 


The following case is reported because it furnishes an unusual 
opportunity to study the emboli in the retinal and ciliary arteries together 
with the vascular lesion which was the source of the emboli. It is of 
interest also on account of the presence of arteriosclerosis occurring 
in a young boy suffering from chronic lipoid nephrosis. 

In cases of acute or subacute bacterial endocarditis, in which occlu- 
sion of the retinal artery, its branches or even its terminal arterioles 
(Roth’s spots) occurred, fragments of the vegetations have been dem- 
onstrated in the plugged vessels. .\s regards the blocking of the retinal 
artery in persons with arteriosclerosis, some doubt has always existed 
as to the nature of the process. Histologic studies of available material 
indicate the lesion to be the result of a slowly progressive obliterating 
intimal change. However, since such eves are obtained some time 
following the accident, satisfactory conclusions are difficult to draw 
owing to the secondary changes encountered. Further, only seldom is 
it possible to study the general vascular system soon after occlusion 
of the retinal artery. 

In the case to be reported occluding plugs were demonstrated in the 
central retinal and posterior ciliary arteries. [embolism of these vessels 
occurred simultaneously with similar involvement of the cerebral and 
brachial arteries as a direct result of thrombosis of the right innominate 
artery superimposed on arteriosclerotic disease of this vessel. 


REPORT OF A CASE 


History.—S. K., a boy, aged 12, had been observed a vear and a half before the 
onset of the present illness. At that time generalized edema developed following 
a sore throat. In the lower part of the abdomen a tender, fluctuating mass appeared. 


From the Laboratories and Ophthalmological Divisien of Mount Sinai 
Hospital. 


Read before the Section of Ophthalmology, New York Academy of Medicine, 
Feb. 20, 1933. 
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Fig. 1—Each section of the posterior ciliary arteries represented contains an 
embolus. N is a ciliary nerve. 


Fig. 2—The macula is distended with edema. ./ indicates the detached internal 
limiting membrane; E, a ciliary artery with an embolus. 
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On aspiration, a milky fluid was obtained, from which the pneumococcus, type IV, 
was cultured. The urine contained a heavy trace of albumin. The cholesterol 
content of the blood was 450 mg. per hundred cubic centimeters ; albumin, 1.2 per 
cent, and globulin, 4 per cent. The blood picture was therefore typical of chronic 


Fig. 3.—Enlarged ciliary artery traversing the 
sclera ¢€S:). 


Fig. 4—Embolus in the central retinal artery (CA). The inflammatory reac- 
tion also affects the walls of the central vein (CI’). 


lipoid nephrosis. The edema subsided to the extent that only the eyelids remained 
puffy. In addition, secondary anemia and the blood and urinary characteristics of 
a nephrotic condition persisted following this illness. On a diet rich in protein 
there was further improvement. On the day before the present admission, the 
patient was suddenly seized with headaches, and vomited repeatedly. 
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Examination.—He was in a state of circulatory collapse, and hemiplegia was 
noted on the left side. He became stuporous, and various neurologic signs appeared. 
The right fundus showed evidence of obstruction of the central retinal artery. At 
the same time a reading of the blood pressure could not be obtained in either arm, 
although on intravenous infusion of dextrose solution, the pressure rose to 135 
systolic and 110 diastolic. However, the right hand was cyanotic and cold, and 
the next day a reading could not be obtained in this arm. In the left arm, the 
pressure varied between 134 systolic and 96 diastolic and 160 systolic and 130 
diastolic. Death ensued the same evening. 

Examination of the right fundus showed the disk to be pink, but its margins 
were completely obscured by edema. About the disk was a zone of edema, and 
extending toward the macula, a band of brilliant white background. The pinkish 
color of the retina reappeared beyond the edematous area about the nerve, and 
continued to the periphery of the fundus. The arteries were fragmented and 
barely visible. There was no red spot in the macula. 

The left fundus was normal. In spite of the atypical feature encountered in the 
right fundus, the diagnosis considered most probable was embolism of the central 
retinal artery. 





Fig. 5.—Inflammation at the edge of the disk. Sections of the artery (C1) 
contain emboli. The veins (Cl’) show periphlebitis and endophlebitis. 


lutopsy.—The diagnosis was: chronic lipoid nephrosis; arteriosclerosis, with 
marked deposition of lipoid in the aorta, the innominate artery, the sinuses of Val- 
salva and the coronary arteries, with marked narrowing of the left anterior 
descending branch; arteriosclerosis of the renal arteries; parietal thrombosis of the 
innominate artery, with emboli in its branches (the middle cerebral and brachial 
arteries) ; parietal thrombosis of the inferior branch of the left renal artery; dilata- 
tion of the right and left ventricles. 

The right globe, together with 5 mm. of nerve, was removed six hours after 
death. Fixation was done in Bouin’s solution.!. Paraffin sections were stained with 
hematoxylin and eosin. 

Microscopic Examination: No abnormalities were noted in the iris, the ciliary 
body or any of their blood vessels. Nearly all the arteries and veins of the 
choroid were distended with blood. The retinal pigment layer was intact, and 
there was no evidence of exudation in the subretinal space. 


1. This solution is made up as follows: solution of formaldehyde, U. S. P., 
500 cc.; distilled water, 1,500 cc.; glacial acetic acid, 100 cc., and trinitrophenol to 
the point of saturation. 
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The retina was little if at all disturbed by edema. The disk was slightly 
swollen, mostly, however, by distention of the sheaths of the branches of the 
central vessels by serum and by exudation of lymphocytes about the vessels. The 
macular region was considerably elevated, and the limiting membrane was detached 
for some distance from its normal position. The macula presented a convoluted 
appearance owing to distention by edema, but its components appeared otherwise 
normal. 

The posterior ciliary arteries, especially those on the temporal side of the 
nerve, showed evidence of complete or partial occlusion by plugs. In the arteries 
cut in cross-section close to the nerve, emboli in the earlier stage of formation were 
found, but organization of the emboli progressed as these vessels were traced 
through the sclera. In longitudinal sections, beginning proliferation of the 
endothelial layer into the plug could be made out. In a longitudinal section of the 
nerve itself, the central retinal artery was traced from a point 5 mm. behind the 
lamina cribrosa to its termination in sections in the disk. Evidence of an inflam- 
matory reaction in the wall of the artery, indicating early organization of the 
central blood clot, was found 3 mm. behind the lamina cribrosa. From this point 
to the disk the artery was filled with an embolus in the early stages of organization. 
This embolus occupied sections of the vessels in the disk, but beyond this point 
no further trace of emboli was found in the branches of the retinal artery. The 
central vein was normal in the upper part of the nerve, but where it lay in apposi- 
tion to the plugged artery (fig. 4), the wall was infiltrated with many round cells. 
This inflammatory reaction was more evident in the disk, where the veins were 
surrounded by a collar of round ceils; their intimae were similarly infiltrated. 


COM MENT 


Although the ophthalmic artery, the parent vessel of the retinal and 
ciliary arteries, was not available for study, it is reasonable to assume 
that it contained an embolus as well. While occlusion of the retinal 
artery by fragments of the embolus above may be expected, it is of 
interest to note that the smaller ciliary arteries may also be occluded. 
It has been noted that bacterial emboli lodge almost exclusively in the 
retinal system of arteries.2 This case illustrates that larger emboli, in 
the form of fragments detached from a thrombus at a remote point 
in the vascular system, not only may lodge in the retinal artery, but 
may block the ciliary arteries as well. 

In the case reported the ciliary arteries on the nasal side of the 
nerve were virtually free from emboli. Whether an ophthalmoscopic 
diagnosis of blocking of a portion of the ciliary system can be made is 
questionable. This is especially true when the central retinal artery 
is similarly involved. Perhaps the dead white appearance of the band 
extending from the disk to the macula was accentuated by the relative 
anemia of the choroid on the temporal side of the nerve. The edema 


in the immediate vicinity of the disk was undoubtedly due to the inflam- 


2. Axenfeld, K. T.: Ueber die eitrige metastatische Ophthalmie, Arch. f. 
Ophth. 40:1, 1894. 
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matory reaction incident to the presence and beginning organization 
of the embolus or plug in the retinal artery. 

Both the source of the emboli and the presence of arteriosclerosis 
in this young patient merit consideration. It is possible that the athero- 
sclerotic process developed on the basis of the long standing hyper- 
cholesterolemia.* 


3. Klemperer, Paul: Personal communication to the authors. 





CALCIFIED HYALINE DEPOSITS (DRUSEN) IN THE 
OPTIC DISK 


ASSOCIATED WITH PIGMENTARY CHANGES IN THE RETINA 


ISADORE GOLDSTEIN, M.D. 
AND 
ISADORE GIVNER, M.D. 
NEW YORK 


Since 1858, when Heinrich Miller! first described masses in the 
nerve head that ‘looked like drusen of the glass lamella of the choroid,” 
many investigators have reported like bodies under varied nomenclature, 
such as “globular masses,” “hyaline bodies,” “hyaline varicosities” and 
“Drusen” and “Kalkdrusen” of the papilla.2, In 1909, Hoeg * collected 
reports of seventy-eight cases that had been observed clinically, twenty- 
one that had been studied microscopically and only six that had been 
observed both clinically and histologically. Hans Lauber * reviewed 
the literature up to 1921, and reported several cases that he had studied. 
Since then a few more cases have been reported, and an exhaustive 
treatise has been contributed by Theodor Tobler.° In this country, 
de Schweinitz’ ** contribution is the only one in which both an oph- 
thalmoscopic and a sectional study were undertaken. 

Drusen of the nerve head have been reported in patients of all ages. 
The youngest patient was 8 years old. The deposits are usually bilat- 
eral. Their symptoms vary from none to slight or marked changes in 
the field, depending on their location. If the deposits are situated 
superficially in the nerve head, as they grow they slowly push the nerve 
fibers ahead of them; if, however, they are situated deep in the sclero- 
choroidal canal, by their pressure they produce atrophy of the contigu- 
ous nerve fibers, resulting in changes in the field. Contractions of the 


From the Laboratories and Ophthalmological Division of the Mount Sinai 
Hospital. 

Read before the Section of Ophthalmology of the New York Academy of 
Medicine, March 20, 1933. 

1. Miller, Heinrich: Arch. f. Ophth. 4:2 and 13, 1858. 

2. (a) Cirincione: Centralbl. f. prakt. Augenh. 15:166, 1891. (b) Purtscher, 
O.: ibid. 15:292, 1891. (c) Terson, A.: Arch. d’opht. 12:367, 1892. (d) Sach- 
salber: Beitr. z. Augenh. 5:1, 1895. (¢) de Schweinitz, G. E.: Tr. Am. Ophth. 
Soc. 6:349, 1892. (f) Ivanoff: Klin. Monatsbl. f. Augenh. 6:246, 1868. (9) 
Remak: Zentralbl. f. Augenh. 9:257, 1885. 

3. Hoeg, Niels: Arch. f. Ohrenh. 69:355, 1909. 

4. Lauber, Hans: Arch. f. Ophth. 105:567, 1921. 

5. Tobler, Theodore: Ztschr. f. Augenh. 47:215, 1922. 
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field that cannot be readily explained may be due to drusen situated 
deep in the optic disk. Enlargement of the blind spot is not uncommon. 
Drusen must be distinguished from optic neuritis, papilledema, optic 
atrophy, tuberculosis of the nerve head and new growth of the papilla. 
The chief interest in discussing drusen is in regard to the theories 
concerning their origin, which will be dealt with later. 


REPORT OF A _ CASE 


History —M. K., a white man, aged 45, was admitted to the hospital in a 
state of uremia. Two months before he had edema of the face and the eyelids, 
fever, headache and oliguria. A dry cough and dyspnea developed. There were no 
visual complaints. 


Fig. 1—Fundus of the right eye, showing drusen of the optic disk and pigment 
clumps covering and near the superotemporal artery. 


Examination.—Laboratory tests revealed: hemoglobin, 32 per cent; red blood 
cells, 1,900,000; Wassd@rmann reaction, negative; urea, 131 mg. per hundred cubic 
centimeters ; calcium, 8.9 mg. per hundred cubic centimeters. The patient died on 
Jan. 25, 1932. The diagnosis was chronic glomerulonephritis (uremia). Calcified 
lymph nodes were found in the hilus. 


Both eyes were normal externally. The right disk was whitish, and there 
were some glistening spots on it. Occupying the nasal portion of the disk was 
a large mass, definitely elevated, as evidenced by the course the vessels took in 
crossing it. The margins of the disk were irregular; the arteries were contracted 
and compressed the veins. There were many striate hemorrhages scattered over 
the fundus. Pigment was arranged in bone-corpuscular fashion, covering part of 
the superotemporal artery and the periphery of the fundus. 

The left disk was pale; its margins were distinct, and the arteries were 
narrowed. There were many striate hemorrhages over the fundus. Above the 
disk was a group of minute white dots (drusen). 
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Fig. 2.—Loupe picture of the optic nerve and drusen (J) in the nerve head. 


Fig. 3—A, low power view of the drusen (/)), showing the center area of 
calcification and the compressed neuroglia (N) covering the mass. B, high power 
view of A, in the neighborhood of the area marked N, showing a more minute 
detail of the structures. 
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The globes were fixed in both Miller’s solution and a diluted solution of 
formaldehyde, U. S. P. (1:5). There were embedded in paraffin and pyroxylin. 

Microscopic Ocular Structure —Right Eye: In the nerve head, occupying the 
nasal half of the disk and elevated above the scleral level, was a large mass 
measuring 480 by 800 microns, in the center of which was a definite area of 
calcification. The mass was composed of concentrically arranged layers having no 
cellular structure, and was void of a capsule. It was surrounded on its projecting 
surface by a proliferating glial membrane, in the structure of which were seen 
several discrete, smaller masses of calcification. This glial tissue was intimately 
connected with the calcified mass and separated it from the surrounding retina 
and choroid. There was no evidence of inflammation. The individual components 
were concentrically placed, laminated structures with a lumen. In the tissue away 
from the mass were many single deposits scattered above the lamina cribrosa on 
the nasal side. The entire mass stained blue with hemalum and eosin, and the 
center gave a positive reaction to von Kossa’s stain for calcium (phosphoric acid 
calcium). The amyloid reaction was negative, and the masses stained yellow with 
iodine. There were no elastic fibers demonstrable by the Weigert elastic stain, 
and the drusen stained brown with the van Gieson iron hematoxylin stain. The 
optic nerve did not show atrophy. 














Fig. 4.—Varicosity (I’) of the nerve fiber layer, with pigment to one side and 
below (low power view). 


In addition to the changes in the retina associated with the nephritis (exudates 
and hemorrhages), some interesting pigmentary changes were observed. Niels 
H6eg * found that one third of the patients with drusen of the optic disk had no 
preceding local disease, and the other two thirds had conditions varying from 
syphilitic chorioretinitis and glaucoma to albuminuric retinitis. Nieden’s report 
that eight of twenty-four patients had associated retinitis pigmentosa makes the 
pigmentary findings in this case of added interest. The grouping of pigment about 
the blood vessels could very well explain the bone corpuscle-shaped pigment 
observed clinically. The pigment was negative for hemosiderin (Turnbull’s stain), 
and was bleached like the pigment epithelium. 


In figure 4 is seen a varicosity of the nerve fiber layer with pigment to one 
side and below it. Although this particular lesion unfortunately cannot be linked 
to a clinically observed spot, it most likely would have appeared as a white spot 
surrounded by pigment. The macular area was normal, as were the other layers 
of the retina, the external limiting membrane being intact; the pigment epithelium 
was normal in appearance. The choroid was unchanged. 

The walls of the vessels showed practically no increase in size and no hyaliniza- 
tion. The posterior ciliary vessels were normal. The sclera had many chromato- 
phores scattered through it. 
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retinal arteries. 


Fig. 6.—High power view showing the structure of a corpora arenacea (CA), 
with surrounding endothelium (£). 
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Left Eye: The nerve head and the rest of the nerve contained no drusen. 
Pigmentary changes like those in the right eye were observed. 


COM MENT 


From a microscopic standpoint, drusen should be differentiated from 
corpora arenacea and corpora amylacea. In figure 6 is seen a corpora 
arenacea, which was found a few millimeters posterior to the level 
of the lamina cribrosa. They can be dismissed with the notation that 
their location excludes them, as they never appear in the nerve head. 
They are usually seen on the inner surface of the dura, on the arach- 
noid and occasionally in the suprachoroidal space. They are practically 
always calcified. 

Corpora amylacea never coalesce when fully developed; they have a 
capsule, but show no lamination, being more homogeneous in structure. 
They also give the amyloid reaction. Coats ® has reported one case of 
concretion in the papilla and corpora amylacea in the retina which 
clearly depicts the difference in appearance of the two structures. Occa- 
sionally one sees a deposit of lime in the optic nerve head. This usually 
occurs in cases in which there has been an alteration of nutrition, but 
the deposit is always on the surface of the papilla and not in the sclero- 
choroidal canal. 

In studying the properties of these calcified deposits, Tobler * found 
them insoluble in water, alcohol, ether, acetic acid, potassium and 
sodium hydroxide. With the use of 5 per cent hydrochloric acid for 
one-half hour, a few: bubbles were liberated from the infiltration, and 
with 5 per cent sulphuric acid for twenty minutes, some fine crystals 
were detached. It required days to decalcify the deposits, but finally 
they became charred, suggesting an organic composition in combination 
with calcium. Tobler’s final conclusion was that the substance was a 
split product of albumin, very near to being hyalin, which has a ten- 
dency to take up calcium. 

The vast majority of observers agree that hyalin forms the basis 
for the formation of these bodies. Oeller thought that the basic ele- 
ment was myelin because he found many droplets of myelin in vessels 
nearby. Gurwitsch’ reported a case associated with nephritis. He felt 
that because hyaline degeneration of the vessels is common in chronic 
interstitial nephritis the origin of the hyalin might have been from the 
vascular system. The outstanding theories as to the origin of the hyalin 
are threefold: (1) that upheld by Parsons, that it originates from exu- 
dates laid down in the nerve head, possibly from a previous inflamma- 
tory process which may have left no evidence of its existence; (2) that 


6. Coats: Tr. Ophth. Soc. U. Kingdom 32:119, 1912. 
7. Gurwitsch: Centralbl. f. prakt. Augenh. 15:225, 1891. 
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the forerunner is misplaced pigment epithelial cells, such as have some- 
times been reported in the disk, and (3) the opinion upheld by Fuchs,* 
that the origin is from the neuroglia. The finding of many hyaline 
deposits in the neuroglia itself in the case reported (fig. 3B) seems to 
lend some support to the latter idea. From this phase the formation is 
clear. The hyaline droplets coalesce, and by their pressure become 
concentric, and finally the deposition of calcium completes the picture. 


8. Fuchs, Adalbert: Atlas der Histopathologie des Auges, Vienna, Franz 
Deuticke, 1927. 








METASTATIC CARCINOMA OF THE EYE AND 
BRAIN 


ISIDORE FINKELMAN, M.D. 
ELGIN, ILL. 
AND 


LEO L. MAYER, M.D. 


CHICAGO 


Since the first report by Perls,’ in 1872, only 130 cases of carcinoma 
metastasizing in the eye are to be found in the literature. 
The essential details of our case are as follows: 


REPORT OF CASE 


History—A.G., a white woman, aged 51, was admitted to the Elgin State Hos- 
pital on Dec. 28, 1931. She had been well all her life until six years before admission, 
when she had a mild mental disturbance during her menopause. She recovered 
completely. Three and a half years later (the middle of 1929) she sustained several 
bruises and a fractured rib as a result of an automobile accident. She recovered, 
but a lump in the right breast was discovered at that time. Two years later (one- 
half year before her admission to the Elgin State Hospital) she began suffering 
from various pains centering about the right side of the chest. She complained 
of pain in the right arm and hip. The arm was swollen. At about this time she 
became totally blind in her right eye. She was admitted to the Evanston Hospital 
on Sept. 15, 1931. Examination there revealed a carcinoma of the right breast 
with metastases. The tumor was inoperable, and the patient was discharged and 
given deep roentgen therapy. She received nineteen treatments. On December 2, 
mental symptoms developed. She was readmitted to the Evanston Hospital five 
days later. A diagnosis of toxic psychosis, probably a result of the generalized 
metastases of the carcinoma, was made. While at the hospital she talked incoher- 
ently and disturbed other patients, which resulted in her commitment to the Elgin 
State Hospital, where a diagnosis of psychosis with somatic disease was made. 

The family history was not of note. 

Physical examination revealed a fairly well nourished white woman of middle 
age. The positive physical findings were as follows: Swelling of the right arm 
and forearm was noted. There was a tumor (carcinoma), the size of a small 
orange, in the upper outer quadrant of the right breast. This was very hard and 
was attached to the skin. The nipple was retracted. The right axillary lymph 
glands were enlarged, and a hard mags of glands was present in the supraclavicular 
space. The blood pressure was 148 systolic and 84 diastolic; the pulse rate, 90. 


Read at a meeting of the Chicago Neurological Society, Nov. 17, 1932. 

From the Elgin State Hospital (Dr. Charles F. Read, Managing Officer) and 
the Departments of Ophthalmology and Nervous and Mental Diseases, North- 
western University Medical School. 

1. Perls, M.: Carcinése Capillarembolie der Choroidea, Virchows Arch. f. 
path. Anat. 56:437, 1872. 
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Positive neurologic findings were: Papilledema was present in left eye. The 
right disk was not seen, owing to a corneal opacity. There was complete blindness 
of the right eye (no perception of light). An unusual finding in this connection 
was that the right pupil still reacted to light (but not in accommodation), although 
very sluggishly, despite the fact es the right eye was totally blind. The right pupil 
was about 3 mm. in size; the left, 2 mm. The left pupil reacted well to light and in 
accommodation. Extra-ocular movements were not impaired. There were no focal 
neurologic signs, although from the type of mental reaction it was concluded that 
metastases were present in the brain. All the deep reflexes were brisk. The 
superficial abdominal reflexes were not elicited (very flaccid abdominal wall). The 
corneal, pharyngeal and plantar reflexes were present, and no pathologic reflexes 
were found. Tactile, pain, temperature, bone vibratory and position sense were 
not impaired. The rest of the physical and neurologic findings were entirely 
negative. 

The patient was euphoric but cooperative. She was disoriented as to time and 
place and was aphasic, not being able to name objects although she understood 
their use. She used a roundabout sentence instead of the word that would fit 
the exact meaning. Retention, general information and calculation were poor. 
She had crying spells which alternated with her euphoric moods. 

Roentgenograms revealed metastatic processes in the spine, sacrum, lumbo- 
sacral and sacro-iliac joints, right inferior ramus of the ischium, ribs and inferior 
angle of the left scapula. 


Examination of the blood and urine gave negative results. 
Bronchopneumonia developed, and the patient died on Jan. 20, 1932. 


Autopsy.—The postmortem observations, except those on the brain and eye, were 


supplied by Dr. Alex J. Azar, pathologist at the Illinois State Psychopathic Insti- 
tute. They were as follows: 


. Bilateral diffuse bronchopneumonia. 
. Carcinoma of the right breast. 
. Metastases to the skeleton, as mentioned in roentgenologic findings. 


4. Metastases to the meninges and brain. The following description of the 
pathologic changes found has been supplied through the courtesy of Dr. Arthur 
Weil, neuropathologist at the Northwestern University Medical school. 


Numerous flat tumor nodules were found adhering to the outer and inner surface 
of the dura mater. They measured from 2 mm. to 2 cm. in transverse diameter. 
The pia-arachnoid over the convexities appeared hazy and contained numerous 
miliary nodules. The pia-arachnoid at the base appeared grossly normal. 

On cutting the brain vertically, numerous tumor metastases were found in the 
left and right hemispheres. The largest of them occupied the left temporal lobe, the 
anterior third cf which had been destroyed, the left parietal region extending into 
the left occipital lobe. In the right hemisphere numerous small nodules were found 
which mainly occupied the white matter. Other small metastases were seen in the 
pons and the cerebellum. 

Both optic nerves were markedly thickened. 

Microscopic Report: Sections from the dura mater showed dense infiltration 
with tumor cells, which in places extended into the subarachnoidal spaces. The 
metastases in the cerebral hemispheres were formed by large islands of carcinoma 
cells (medullary cancer) which contained necrotic areas in their center, partly 
cystic, partly filled with nuclear débris. There was no marked progressive glia 
reaction around these metastases. Only a small edematous zone separated them 
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Fig. 1—A, tumor in the choroid. B, detached retina (uninvolved). C, 
papilla (uninvolved). 














Fig. 2—A, tumor in the choroid. B, detached retina (uninvolved). C, tumor 
in the optic nerve. D, papilla (uninvolved). 




















Fig. 3.—A, metastasis in the brain. B, metastases in the meninges. 
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Fig. 4—High power photomicrograph showing metastases in the meninges. 
A, dura. B, pia-arachnoid. C, brain. 
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fiom the surrounding brain tissue. More remote from these foci there was a 
mild perivascular infiltration with small round cells and a diffuse disease of 
ganglion cells, which showed different stages of degeneration, from mild swelling 
and chromatolysis to shadow formation. 

The optic nerves were infiltrated with cancer cells surrounded by thickened con- 
nective tissue. There was a severe destruction of the nerve fibers. 

The microscopic diagnosis was: multiple cancer metastases into the meninges, 
brain and optic nerves from medullary carcinoma of the breast. 

5. Metastases to structures of the eye. Externally the eyeball was normal in 
appearance, and the optic nerve showed no increase in size. After fixation an 














Fig. 5.—High power photomicrograph showing a mitotic cell in the brain. 


incision was made anteroposteriorly in a vertical direction, passing through the 
optic nerve. The nasal half was normal except for the most posterior portion, 
where a yellowish homogeneous unpigmented mass protruded forward, conelike, 
into the posterior two thirds of the vitreous. The temporal half showed a mass 
with the same characteristics. 

Microscopic Report: A flat tumor was situated in the entire choroid, extending 
forward to within 2 mm. of the ciliary body on all sides. It had the characteristics 
of a papilliferous alveolar carcinoma. The tumor had no capsule, and consisted 
of long columnar cells lying against a small quantity of stroma. Though the 
epithelial cells were generally columnar, there was considerable variation in the 
length and shape of individual cells in some parts of the growth. In places the 
tumor cells showed signs of degeneration; in other parts the cells were absent, 
leaving only stroma or débris. Any hemorrhage in the growth was insignificant. 
The retina had been entirely separated, and in some portions a_ structureless 
hemogeneous substance intervened between the retina and the choroid. The sclera 
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was intact. This was especially noted at the entrance of the optic nerve, where 
sclera separated the tumor mass in the choroid from that in the optic nerve. In 
the optic nerve the cells were arranged parallel to the long axis of the nerve, and 
involved the entire nerve substance at least 5 mm. posterior to the nerve head. 
The optic sheath was not involved. 

The microscopic diagnosis was: cancer metastases in the choroid and optic 
nerve from medullary carcinoma of the breast. 


COM MENT 


The rarity of carcinoma metastasizing in the region of the eye was 
emphasized in 1923 by Usher,? who reviewed all the cases reported in 
the literature up to that time and added 3 of his own. Usher charted 
the cases in full, so that recapitulation would be simply repetition. 
Elschnig’s * comment is worthy of note because of the extreme infre- 
quency of involvement of the optic nerve. Goldstein and Wexler * 
reported a case in which the optic nerve sheath alone was the region 
of metastasis, the nerve itself having been spared. Michail,’ in 
February, 1932, reported a case in which the choroid was involved, and 
in a thorough search of the literature since Usher’s report found only 
129 cases. Another case not mentioned by Michail was reported by 
Dixon and Benedict.* Our interest was first aroused in this patient 


by the fact that her right pupil remained responsive to light despite 
the fact that she was totally blind in that eye. It was thought that 
perhaps a basis for this interesting phenomenon reported by one of us 
(Dr. Mayer’) could be found. However, the enormous involvement 
of the brain made any lesion simply one of many as far as localization 
was concerned.® 


2. Usher, C. H.: Cases of Metastatic Carcinoma of the Choroid and Iris, 
Brit. J. Ophth. 7:10, 1923. 

3. Elschnig, A.: Die metastatischen Geschwiilste des Sehorgans, Arch. f. 
Augenh. 22:149, 1891. 

4. Goldstein, I., and Wexler, D.: Metastasis in the Sheath of the Optic Nerve 
from Carcinoma of the Stomach, Arch. Ophth. 6:414 (Sept.) 1931. 

5. Michail, D.: Adéno-cancer métastatique choroidien d’origine probablement 
intestinale, Ann. d’ocul. 169:119, 1932. 

6. Dixon, C. F., and Benedict, W. L.: Adenocarcinoma of the Sigmoid With 
Metastasis to the Eye, Am. J. Surg. 15:99 (Jan.) 1932. 

7. Gifford, S. R., and Mayer, L. L.: Retained Pupillary Reactions with No 
Perception of Light, Arch. Ophth. 6:70 (July) 1931. 

8. The following 3 cases were reported while this paper was in preparation: 
Moore, R. F., and Stallard, H. B.: Metastatic Carcinoma of the Choroid: A 
Report of Two Cases Where the Primary Neoplasm Was in the Lungs, Brit. J. 
Ophth. 16:532 (Sept.) 1932. Davis, W. T.: Metastatic Carcinoma of the Optic 
Disk, With Report of a Case, Arch. Ophth. 8:226 (Aug.) 1932. 
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The pathologic changes in cerebral metastases were thoroughly 
investigated by Hassin and Singer.® There is a possible causal relation- 
ship between the changes observed in the brain and the psychosis that 
this patient had. Hassin and Singer * described extensive changes in 
the nerve cells in parts of the brain remote from the metastases. Degen- 
eration of the nerve cells at a distance from the metastases was also 
observed in our case. Toxins liberated by the carcinoma cells probably 
caused the onset of mental symptoms. Morse,’ however, reported 2 
cases in which the lesions remote from the tumor foci were of a minor 
nature and could not be characterized as a toxic encephalitis. The degree 
of intoxication varies. In our case, although the metastases were exten- 
sive, the changes were less marked than those described by Hassin and 
Singer. “Cerebral carcinoma also damages the brain tissues by chemical 
or toxic action.” ® 

SUMMARY AND CONCLUSION 


A report is made of a case of metastatic carcinoma to the brain and 
structures of the eye. Psychotic behavior in patients with cancer may 
be due to a toxic encephalitis (encephalopathy) caused by toxins 
liberated by the cancer cells. 


DISCUSSION 


Dr. ALeEx J. Azar, Elgin State Hospital: I should like to know if the type 
of carcinoma was determined, and if it was identical with that found in the breast. 

Dr. G. B. Hasstn: The feature that is most interesting in this report is the 
apparently normal reaction around the foci of the cancer cells. In many cases of 
carcinoma of the brain there is no reaction whatever around the foci of cancer 
cells. If there is one, it manifests itself as an enormous proliferation of mesen- 
chymal and not glia cells. The latter perish like the ganglion cells, and cannot 
react. 

As to the cause of destruction of the brain tissue, some authors assume that 
there is a mechanical factor. The cancer cells become so numerous that by mere 
pressure they actually destroy the brain tissue. In one of my cases it was possible 
to show the degeneration of the ganglion cells by the invasion of cancer cells, as 
if they were eaten up by the latter. In another case it was possible to show the 
presence of a so-called transition zone, with marked cellular degeneration and 
numerous metastases in the adventitial spaces of the cerebral blood vessels. The 
brain tissue thus succumbs not to one factor but to a great number of factors. 
Which factor was predominant in Dr. Finkelman’s case is not possible to tell from 
the few specimens demonstrated. 


Dr. R. L. Jenkins: I should like to know whether metastases were found in 
the lung, and how the metastasis is thought to have reached the brain. 


9. Hassin, G. B., and Singer, H. D.: Histopathology of Cerebral Carcinoma, 
Arch. Neurol. & Psychiat. 8:155 (Aug.) 1922. 

10. Morse, M. E.: Two Cases Illustrating the Pathological and Psychiatric 
Aspects of Carcinomatous Metastases in the Central Nervous System, J. Nerv. & 
Ment. Dis. 58:409, 1923. 
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Dr. J. T. Nerancy, Elgin, Ill.: I am particularly interested in the statement 
that in spite of complete unilateral amaurosis, the pupillary light reflex was pre- 
served. Behr, Liebrecht and others reported similar findings in congenital! and 
acquired amaurosis, thus adding weight to the theory which postulates two sets of 
fibers in the optic nerve. Since the case under discussion here came to autopsy, it 
would appear important to know whether or not the metastasis had completely 
interrupted the nerve. It would be a rather unusual occurrence if not a single 
fiber remained unsevered. I feel that the multiplicity of the metastases in the brain 
does not invalidate this point. 


Dr. I. FINKELMAN: In answer to Dr. Azar, the tumor was a medullary 
carcinoma, identical with that in the breast. The type of tumor cell may perhaps 
give a clue to the extent of the toxic encephalitis found in the brain. A more 
embryonic type of cell would. probably liberate more toxin. In this case we did 
not find any transition zones as described by Dr. Hassin. 

No metastases were found in the lungs at necropsy. 

As to the mode of transmission, one can only theorize as to whether the cells 
traveled up the lymph channels. One must assume that the cancer cells traveled 
up against the lymph current. 

Dr. Leo L. Mayer: The optic nerve was entirely involved. We have seen 
this frequently, and cases have often been reported in which the response to light 
stimuli is nil and yet a reaction occurs in the pupil. No one has been able to 
explain this phenomenon, but in this case we know that the optic nerve was 
entirely destroyed by the ingrowth of the cancer cells. There is some reason to 
believe that there may be fibers of the reflex arc which are stronger than others and 
which at times are not destroyed. 

Our interest lay in trying to finding some center in the brain where the pupillary 
reflex was intact, but because of the enormous destruction of the brain this was out 
of the question. 

Another thing that I wish to call attention to is the rarity of the condition. 
Only 130 cases have been reported, and this, I am sure, is due to the fact that the 
eye is not examined in a great many of these cases. I wish to make a plea for an 
examination of the eye, at least at necropsy, to discover if ocular membranes are 
also involved. 








THE ANTIQUITY OF THE FORMS OF THE 
TRANSPARENT MEDIA OF THE EYE 


II. MODIFICATIONS OF THE LIGHT TRAIN 


LAURANCE D. REDWAY, M.D. 


OSSINING, N. Y. 


It is suggested that all those structures of the eye concerned directly 
with the transmission of energy as light are epithelial, and that they 
arose primordially from the outer ectoderm. All those further struc- 
tures concerned with the conversion of energy as light to energy as 
nervous force are also epithelial in origin but are derived from the 
neural ectoderm of the anterior cerebral vesicle. 


For a consideration of the anthropologic and historical aspects of 
the evolution of man, no other structure can compare with the eye, and 
especially with the transparent media of this organ. For functionally 
the eye has been a constant; its fixed objective, the transmission of 
light, has never varied and will never vary. Primitive epithelial 
structures sufficed for this objective, and primitive they have remained, 
retaining the most primitive of all characteristics, transparency. 


Whereas the primitive pigment of the retina sufficed to absorb excess 
light over and above that absolutely necessary to the accomplishment of 
vision, the evolutionary development of the organism sooner or later 
called for certain modifications of the primordially simple light train. 
Here it is necessary to point out that practically all modifications of the 
simple, direct transmissive function have been accomplished by means of 
mesodermal structures. Viewed in this light, the epiblastic layer of the 
organism seems to be that which, in contact with its environment and 
subject therefore to direct influences from this source, has exercised a 
selective function of acceptance or rejection of these influences on 
behalf of the organism as a whole. Where, as in the case of light, there 
was acceptance of the stimulus, appropriate transmissive and receptive 
apparatus were experimentally constructed by the ectoderm in the 
earliest evolutionary stages of the development of the organism. 


As the use of light and of the visual perception expanded the 
phylogenetic experience of the genera, as the diversity of this experience 
became greater and as the environment changed, there arose the neces- 
sity for the qualification or the modification of the light train. It is of 
interest here to observe that at no time was an attempt made to qualify 
the functions of epithelial structures by others from the same cytogenic 
layer. The function of motility (except in some instances of motile 
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ciliated epithelium) was early allocated to the mesoderm, as was also 
that of structural support and of muscular anchorage. 

In the eye there are three organs, all based on nearly the same 
mechanical principles which accomplish this modification of light trans- 
mission, the lids, the iris and the ciliary body. In the two first men- 
tioned, the mesodermal element (muscle) lies between two continuous 
epithelial structures; in the lids, between the skin and the conjunctiva, 
and in the iris, between the endothelium (epithelium) of the anterior 
chamber and the pigment layer of the retina. In the case of the ciliary 
body, only the internal aspect is covered by epithelium, but in this 
instance the modification of the light train (change of refractivity of the 
lens) is qualitative, not quantitative, as in the case of the lids and of the 
iris. It is thus obvious that the mesodermal structures are of much 
later origin than the ectodermal ones primitively concerned with the 
transmission of the light train. 

It might be inferred casually that of the three light-modifying struc- 
tures the lids were the most primitive, but reference to the work of 
Bernheimer on the localization of the motor areas of the third nucleus 
and to that of the anatomists Ruge and Huber on the primitive 
sphincter colli muscle will show conclusively that this is not so; for the 
evolution of the face from the upper Silurian ostracoderms through the 
amphibia, the reptiles and the sharks shows that the six sets of external 
muscles, the ciliary muscle and the iris were well developed and 
functioning before the mimetic muscles of the face, of which the 
orbicularis is one, were developed as derivatives of the reptilian 
sphincter colli. The position also of the motor cell groups within the 
third nucleus shows the accommodation and the pupillary fibers to be the 
most centrally located, from which it may reasonably be inferred that 
these two functions preceded chronologically the functions of the muscle 
groups of which the nerve fibers, as to their cell bodies, compose the 
peripheral portions of the nucleus. 

While the superior and the inferior rectus muscles, opponents, 
are innervated from the same nuclear source, let it be pointed out that 
in the iris and in the case of externus-internus opposition, control of the 
opponent muscles is vested in separate nuclear sources of which one, 
that of the dilator fibers of the iris, is not located in the central nervous 
system but reposes in the cervical autonomic chain. This odd fact 
together with the posterior emergence of the motor roots of the 
trochlear nerve (being the single exception to be found in either the 
cranial or the spinal segments) would seem to constitute an anthro- 
pologic problem the answer to which might be of extraordinary 
significance to the history of vertebrate evolution. While it is com- 
paratively an easy matter to follow the derivation of the mimetic 
muscles of the face with their seventh nerve innervation from the 
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sphincter colli of the reptiles and thus to account for the orbicularis and 
its innervation from a nucleus so far caudad in the pons, no such simple 
explanation will fit the peculiar circumstances of the superior oblique 
muscle and its fourth nerve, its pulley and the deflected action of its 
tendon. Strictly speaking, the superior oblique muscle has no place 
in a discussion of the structures which modify the light train, but it 
is brought in because at one time it may have done so. It seems not 
unlikely that at some time the superior oblique muscle may have been 
the elevator of the lid. In that its pulley is advantageously situated to 
permit this action, it must be considered as a possibility, and probably 
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Fig. 1—Eye of the shark. The resemblance to the human eye is remarkably 
close. (From Gregory, W. K.: Our Face from Fish to Man, New York, G. P. 
Putnams Sons.) 


as an intermediate step between the vestigial muscle of Miller and the 
final establishment of the elevator as it is found at present. Considering 
the present third nerve innervation of the levator, obviously an advantage 
in the light of neural efficiency, there is a distinct possibility that this 
muscle was derived from the superior rectus muscle. In this case, the 
superior oblique tendon being superfluous in the lid, it may have been 
reflected back to its present insertion under the superior rectus tendon 
to provide additional assurance of the inward and downward rotation of 
the cornea, a direction of rotation already covered by the combined 
action of the rectus internus and inferior. This may seem at first to 
be beside the point, but if the margin of safety elsewhere observed of 
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Fig. 2—Origin of the facial muscles of man. A, primitive reptile with con- 
tinuous bony mask covering the skull. The mask was covered with thick skin 
without muscles, as in the alligator. (After Williston.) 8B, modern reptile with 
an open or fenestrated skull covered with thick, nonmuscular skin. (From 
Firbringer, modified from Ruge.) C, primitive mammal in which the sphincter 
colli system has grown forward over the face. D, gorilla. FE, man. (C, D and E 
after Ruge.) (From Gregory, W. K.: Our Face from Fish to Man, New 
York, G. P. Putnams Sons.) 


Te 





Fig. 3—Diagram showing the chief branches of the facial nerve. 4, gorilla. 
(After Ruge.) B, man. (After Weisse.) (From Gregory, W. K.: Our Face 
from Fish to Man, New York, G. P. Putnams Sons.) 
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a dual coverage in the organism of important functions is held in mind, 
it becomes evident that both of the recti involved in this directional 
rotation are innervated from the same source, and therefore might 
simultaneously be put out of function. Since the area of gaze in this 
direction is that of the mouth, and is therefore concerned with one of 
the most important functions of the organism, the added factor of 
safety provided by the action of the superior oblique might well be all 
important. The posterior emergence of the motor roots from the roof 
of the fourth ventricle somehow suggests that the fourth nerve was not 
originally in the scheme of things but was acquired as an emergency 
measure, possibly in some haste. 

It becomes more and more evident that the physician of the future 
will be an anthropologist, and to a certain degree he will have to be a 
speculative anthropologist, because the medical problems of the future 
will consist largely of the adaptation of slowly evolving human beings 
to the circumstances of rapidly changing environment. And whereas, 
owing to the force and effect of man’s recent intellectual power, these 
circumstances are being altered at rates of speed and in directions 
vastly different from those which have affected the course of evolution 
in the past, the mechanisms and biologic devices at man’s disposal, 
namely, those of his own economy, are essentially the same. The 
province of the present-day ophthalmologist, the eye and its related 
brain areas, is without question one of the most fertile and as yet largely 
unexplored fields of the body. Disease is being rapidly conquered, but 
the problems of the relation of the human being to his environment can 
be understood and understandingly solved in the future only by those 
who have a comprehensive and an imaginative grasp of the philosophic 
as well as of the practical solutions of the many involved evolutionary 
problems which have confronted the race. Because of his peculiar 
situation, the ophthalmologist must inevitably take the lead in this 
modern advance, for he has constantly under his observation probably 
the most valuable of anthropologic relics, the eye and its adnexa. 








Clinical Notes 


AN IMPORTANT TYPE OF PRISMATIC DISTORTION 
Harry Eaccers, M.D., New York 


Most oculists are loath to prescribe prisms for wear, either alone or in 
combination with a lens correcting ametropia. Few patients can tolerate 
the aberrations produced by prisms. Aside from the increasing devia- 
tion that a prism produces when the eye does not look through it in a 
position of minimum deviation, and aside from the distortion arising 
from the fact that when an object of some size is seen through a prism 
the light rays reaching the eve from the peripheral parts of the object 
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strike the face of the prism at more acute angles than the rays from 
the more central parts of the object and thus are refracted more, there 
is still another type of distortion which is, I believe, largely responsible 
for the discomfort caused by the small angle prisms that oculists may 
prescribe. I do not believe that the first two types of distortion are 
of much moment in prisms up to 5 prism diopters—the usual maximum 
for each eye. This third type of distortion is not mentioned in the usual 
textbooks on refraction or optics. I have not made a real search for it, 
but do not doubt that it is mentioned in some of the more abstruse and 
less accessible treatises. 

If a straight line running parallel to the apex of a prism held either 
base in or base out, say the edge of a door frame or the corner of a wall, 








ROW—LENS ATTACHMENT FOR OPHTHALMOSCOPE 97 


is viewed through the prism it can be seen that, in addition to being 
displaced toward the apex edge of the prism, the line also will look 
curved, with the concavity toward the apex. This curving of a straight 
line increases with the strength of the prism and can be seen readily 
with prisms of as weak a power as 3 prism diopters. The explanation 
of this curving of straight lines can easily be understood with the aid 
of the accompanying diagram. Imagine an eye in front of the face 
BC of the prism and looking at the somewhat distant straight line AL. 
In looking at a point M on the line which is on the same level, the eye 
will look through a principal section of the prism, say the plane ABC. 
All other points on line KL will be seen obliquely, that is, through 
planes which are not principal sections. Thus, for example, the point N, 
which is higher on the line than M, will be seen through plane BCD. 
It is obvious from simple geometric considerations that line BD is 
longer than line AB (plane ABC is perpendicular to edge DA; thus 
angle DAB is a right angle; since the hypotenuse of a right-angled 
triangle is always the longest side, DB is greater than 4B). Therefore 
angle BCD is greater than angle BCA, and point N will appear dis- 
placed farther toward the apex than point M. The farther away that 
N is from M the more oblique will plane BCD be, and therefore the 
larger will be the angle BCD. As the eye looks at various points along 
the line KL it will see those that are farthest from M, its own level, 
displaced the most toward the apex. This unequal displacement is 
responsible for the curved appearance of the deviated line. 


As a matter of clinical experience, I have found it usually unwise 
to prescribe more than 3 prism diopters of prismatic correction, base 
in any direction, for distance lenses. For a reading glass as high as 
4 prism diopters may sometimes be prescribed. This is the maximum 
amount of power that the great majority of patients with phorias will 
take—largely because of the type of distortion just described. If one 
accepts the foregoing conclusions, the prescription of prisms for wear 
will necessarily be limited to esophorias and hyperphorias, as exophorias, 
if they produce symptoms, are usually too large to be influenced by 
such weak prisms. 





LENS ATTACHMENT FOR THE OPHTHALMOSCOPE 


D. Hamitton Row, M.D., INDIANAPOLIS 


The satisfactory use of a self-illuminated hand ophthalmoscope 
for observing the fundus oculi in cases in which there is a high 
degree of astigmatism requires some method of neutralizing the existing 
astigmatism. Also, in cases in which the patient is highly myopic, the 
usual limit of — 20 diopters found available in the lens disk of the 
majority of electric ophthalmoscopes is insufficient. 

The usual method of dealing with cases of extreme myopia or 
astigmatism is for the observer either to place the patient’s correction as 
he wears it in his spectacle frame before the patient’s eye, or to place 
the requisite lenses in a trial frame and then adjust the frame to the 
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Fig. 1—The lens holder (B), with the trial case lens (A) and the ophthal- 
moscope head (C). 





Fig. 2.—The lens holder (B) in position on the ophthalmoscope head (C), with 
a trial case cylinder (A) in position. 
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patient’s face. The surgeon then uses the ophthalmoscope in the usual 
manner, looking through the lens or lenses before the patient’s eyes. 

This method is not always entirely satisfactory because: (1) there 
are reflections from the surfaces of the lenses ; (2) the frame the patient 
is wearing distracts the observer in that it is in the way and he is apt 
to strike it with the ophthalmoscope; (3) during surgical procedures, 
when frequent observations of the interior of the eye are necessary, 
as in locating retinal tears in cases of retinal detachment or in localizing 
intra-ocular foreign bodies, the adjusting and removing of spectacle 
frames are cumbersome and add to the problem of asepsis. 

It was with the foregoing shortcomings in mind that a lens holder 
designed to carry regular trial case lenses, either spheres or cylinders, 
was evolved. The holder is made of aluminum alloy for lightness, and 
is designed as a self-centering clip which can be slipped onto the head 
of the ophthalmoscope on the observer’s or the face-plate side of the 
instrument. The lens holder has a cover plate to obviate undesirable 
reflections, and on the cover plate are degree markings, so that the 
cylinders used in it can be accurately rotated to the proper axis for the 
particular patient under observation. When not in use, the holder is 
removable and is therefore an accessory adding nothing to the com- 
plexity or bulk of the ophthalmoscope. There are no adjustment screws 
or clamps in its construction, so that the holder is as easily adjustable 
to or removable from the ophthalmoscope as placing a trial case lens in 
a trial frame. 





AMAUROSIS AFTER UTERINE HEMORRHAGE 


With Restoration of Vision Following Transfusion 


H. Maxwetit Lanapon, M.D., PHILADELPHIA 


History.—On March 14, 1932, Mrs. E. B., aged 39, was admitted to the wards 
of the Presbyterian Hospital in the service of Dr. John H. Girvin, with the 
history that for the preceding two years there had been spells of vaginal bleeding 
lasting from three to fourteen days. The family history was irrelevant. The 
patient had had the usual diseases of childhood; when 19 years of age, she had 
typhoid fever, and at the age of 21 she had an attack of pulmonary tuberculosis 
for which she was treated in the country for thirteen months. She had been 
married for twenty years, and had had one pregnancy; the child died owing to 
placenta praevia. The last bleeding spell started fifteen days before admission, the 
bleeding at times being profuse, with no apparent reason. 


Examination.—Examination by Dr. Laws showed that the cervix was soft and 
widely dilated, with a large, soft, rounded mass attached to the left side of the 
canal. The patient was pale. The temperature was 99.2 F.; the pulse rate, 132, 
and the respiratory rate, 20. Externally, the eyes were normal; the pupils 
responded to light and in accommodation; there was no complaint of poor vision. 
The blood pressure was 152 systolic and 80 diastolic. The patient bled very little 


Read before the Section on Ophthalmology of the College of Physicians of 
Philadelphia, Oct. 20, 1932. 
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during the day. A blood count showed: hemoglobin, 45 per cent; red cells, 
1,880,000; white cells, 22,000. At night the blood pressure had dropped to 100 
systolic and 64 diastolic. 

Treatment and Course.—That night hypodermoclysis was performed, and the 
next day 300 cc. of citrated blood was administered intravenously, with a decided 
improvement in the patient’s general condition. The next afternoon, under gas 
anesthesia, a specimen was taken from the cervical growth, with profuse bleeding 
during the operation. 

Two days after admission the patient became drowsy and rather flighty, and 
the temperature rose to 103 F. Another transfusion of 500 cc. of citrated blood and 
500 cc. of 20 per cent dextrose was given, with slight improvement. Examination 
of the spinal fluid gave negative results. Another transfusion of 500 cc. of 
citrated blood was given on the following day, with no apparent reaction; at that 
time the first ocular examination was made, as the patient complained of blurring 
of vision. She was too ill for any functional tests. The pupils reacted sluggishly 
to light; the media were clear; the disks were covered with a white, fluffy material, 
the margins being completely obscured, and there were no intra-ocular hemor- 
rhages. The following day she was able to count fingers at 2 feet, and her general 
condition seemed to be improved, the blood count having risen to 2,719,000. Her 
general condition continued to improve, but on March 23, nine days after admission, 
there was a distinct failure of vision, there being questionable perception of 
light with no pupillary response to light; the fundi were pale generally, and the 
disks were much less edematous. 

Dr. Cadwalader and Dr. Hadden examined the patient from a _ neurologic 
standpoint, and they believed that there was a definite cortical involvement. The 
vision remained foggy, and she was disturbed mentally, though this condition was 
variable. 

On March 31, two weeks after admission, vision was much better, the disks 
being less edematous and a better color, and central vision, tested roughly with the 
patient in bed, was about one-third normal. There were no ocular palsies or other 
changes, and the pupils responded well. An attempt to test the visual fields was 
unsatisfactory owing to the patient’s mental condition. 

On May 6, Dr. Laws felt that the patient was well enough for a formal opera- 
tion, and he performed a complete hysterectomy and appendectomy. The patient 
made an uneventful recovery from the operation, and on June 4 vision in the right 
eye was 6/12; that in the left eye, 6/6, with constriction of the form fields to about 
40 degrees, though the fields were difficult to outline accurately owing to the mental 
condition. The patient would not say when she could see the object moving along 
the perimeter arc until it was much closer to fixation than this point, but if the 
object were placed about this point on the arc in any meridian and she were asked 
to point to it, she could do so accurately while still keeping her central fixation. 

On September 30, almost four months after discharge, vision in the right eye 
was 6/714, and that in the left eye, 6/6; the near point was 22 cm. and the disks 
were slightly pale, but otherwise the fundi were normal. 

The patient’s main complaint is “that things are dark,” and with the disturbance 
of the retinal cell elements, which Ward Holden has shown occurs in this type of 
case, it seems probable that there has been a disturbance of the light sense; unfor- 
tunately, the patient’s mental condition makes these tests unsatisfactory. 
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COM MENT 


Conditions similar to those in the case reported are a well recog- 
nized medical entity and usually end in serious loss of vision, if not 
blindness. 

The loss of vision following anemia from loss of blood seldom, if 
ever, occurs after a traumatic loss of blood, but almost invariably in dis- 
eased conditions. It may occur after prolonged hemorrhage, as in the 
case reported, or after a sudden, much larger loss of blood. It has been 
reported after hemorrhage from the lungs and the gastro-intestinal 
tract, as well as from the genito-urinary tract. Before transfusions 
became a standard treatment for such acute anemias, the prognosis for 
vision in these cases was very bad, as the affected retinal and cerebral 
cells went on to degeneration, with ascending atrophy of the optic nerve 
before the condition of the blood could be brought to a stage which 
furnished sufficient nutriment, the treatment, of course, being much 
more prolonged and slower in its results. It is not likely that ophthal- 
mologists would be the first to see such a case, but it should be borne in 
mind by any physician, irrespective of his special interest in medicine, 
that massive transfusions offer a method of preservation of vision which 
cannot be duplicated in any other way and should be resorted to at once. 
The difference in the vision of the patient in the case recorded after 
large transfusions were used was so prompt and extreme that it would 
seem that a good prognosis could be given in any case if transfusion 
were made use of promptly. It would also seem that the anemia is the 
sole factor in the production of the neuroretinal condition, and when 
this is overcome no other factor remains to be considered. 


DISCUSSION 


Dr. WILLIAM ZENTMAYER: I have seen two cases of this type; 
in both instances there was some underlying cause which had reduced 
the vitality of the ganglion, with a resulting amaurosis. In one of 
these cases the patient had chronic interstitial nephritis, and the 
amaurosis supervened on metrorrhagia. In another case, in a man who 
had a Wassermann reaction of four plus, the hemorrhage resulted 
from a duodenal ulcer. In both cases I feel that the systemic condition 
was a contributing cause of the amaurosis. In traumatic cases, even 
with severe hemorrhage, amaurosis is rarely seen. 


Dr. Epwarp A. SHuMway:I agree with Dr. Zentmayer that in 
most cases of loss of vision caused by hemorrhage, and followed later 
by atrophy of the optic nerve, there is some other underlying factor, 
and I wonder whether in this case the focus of infection might have 
been in the appendix, with a resulting retrobulbar neuritis which could 
not be detected on account of the mental condition of the patient. 

Dr. G. E. DE SCHWEINITz: I should like to refer to a patient whose 
clinical history I reported to the section some time ago. A criminal 
abortion had been performed, followed by severe hemorrhage which 
continued for six days, and then by blindness to the grade of light 
perception. The ophthalmoscope revealed pallid double choked disks 
(plus 4 diopters), similar to those which Dr. Langdon found in his 
patient. The edema of the disk subsided, and at the expiration of 
three weeks vision in the right eye was limited to perception of shadows 
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and in the left eye to 4/15, and a visual field test revealed an impure 
nasal hemianopia—a type of field defect which has been observed in 
cases of this character. Later; Dr. Maxwell Herman found a satis- 
factory restoration of vision. 

Dr. MAxwe_L Herman: Typical of the picture of the fundus 
to which Dr. de Schweinitz refers are pallor around the macula and 
cherry red spots that could be thought characteristic of embolism of 
the central artery. I should like to ask if macular changes of this 
nature were noted. 

I had another case of a similar nature which followed a postpartum 
hemorrhage in a case of normal childbirth in which the patient com- 
plained of sudden loss of sight. It was the typical picture described 
by Dr. de Schweinitz; it was followed by optic neuritis, swelling of the 
nerve head, marked pallor and typical macular pallor with a cherry 
red spot. 








Ophthalmologic Review 


FACTORS IN THE DETERMINATION AND _ INTER- 
PRETATION OF VISUAL ACUITY 


JAMES E. LEBENSOHN, M.D. 
CHICAGO 


Tests for visual acuity in general measure the macular function of 
the light-adapted eye. Though the binocular field of vision extends to 
184 degrees, the true macular field does not exceed 2 degrees 
(Fergus*). The factors determining visual acuity in a healthy eye 
are chiefly refractive error, visual angle, illumination, or rather bright- 
ness, contrast and period of exposure. Subordinate factors are irradia- 
tion, color, glare, width of pupil, attention and fatigue. 


FACTORS IN VISUAL ACUITY AND ITS DETERMINATION 


Z1lumination.—Illumination in a definite manner affects visual acuity. 
A person who observed a chart illuminated by 1 foot-candle disclosed 
a visual acuity of 0.98 minute; when the illumination was increased to 
100 foot-candle, the visual acuity improved to 0.61 minute (Luckiesh 
and Moss”). 

At the lowest intensities of illumination, the perimacular field is 
more sensitive than the fovea, and fixation is peripheral. If one con- 
structs a curve with the scale of visual acuity as the ordinate against 
the logarithm of illumination intensities in the abscissa, one finds a 
gradual rise at low illuminations, then a rise ten times more rapid with 
higher illuminations until a maximum is reached, after which no change 
occurs. Hecht * assumed that the rods and cones vary in their sensi- 
bility, and that their thresholds are distributed according to the usual 
curve of statistical variability. He holds that at low intensities the 
increase in visual acuity depends on the augmentation of the functional 
rod population, and at the higher intensities on augmentation of the 


From the Department of Ophthalmology, Northwestern University Medical 
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functional cone population. Since at a sufficiently high degree of illu- 
mination all the cones are functioning, this theory accounts for the 
finding that no increase in acuity is then further possible. 


Contrast—An object is not visible unless its brightness differs from 
that of its background. The degree of contrast is expressed by the 
ratio of the brightness-difference between the object and its background 
to the brightness of the background. Black print on a white background 
has a maximum contrast of 94 per cent; the letters in the telephone 
directory, about 80 per cent. Under favorable conditions, two grays 
varying by less than 1 millimicron wavelength can be distinguished as 
separate shades (Laurens *). 

The interrelationship between the important variables—brightness, 
contrast and size—is illustrated by the following data from Luckiesh 
and Moss:* When the brightness is 2.6 millilamberts (1 millilambert 
is approximately the brightness produced by 1 foot-candle on a good 
white surface), an object 1 minute in size and having a contrast of 100 
per cent is at the threshold of visibility. If the contrast is reduced to 
75 per cent, the test object may be brought back to visibility by increas- 
ing the brightness to 5.8 millilamberts, or by increasing the size to 1.1 
minutes. 


Exposure-—The more favorable the visual conditions are, the faster 
is the speed of seeing. By using the special charts of Luckiesh and 
Moss * this dependence can be quantitatively demonstrated for varying 
degrees of illumination. The test object consists of a large capital 
letter formed by breaks in dark gray parallel diagonal lines printed 
on a gray background. The low contrast produces the required degree 
of visual difficulty, the size of the test object being far above the 
threshold of visual acuity. The person examined endeavors to read 
a set of fifty-two such letters, and the total time required is accurately 
noted. When the illumination was changed from 4 to 16 foot-candles, 
the speed of recognition increased 64 per cent. 


Nature of Test Object—lIt has long been known that different 
letters and figures of the same size vary considerably in the facility with 
which they can be recognized. To circumvent this difficulty Landolt 
introduced his test chart composed of broken rings in which the break 
was placed at any of eight positions. This not only standardized the 
test object, but avoided the conscious or unconscious intrusion of 
the memory factor. In the Ives apparatus, the central aperture of the 
astigmatic dial contains a screen of cross-line gratings capable of being 
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both rotated and adjusted so that lines or squares of varying size can 
be shown. By this test, both acuity and astigmatism can be determined. 
In the Clason apparatus, the same end is obtained by the use of striped 
balls. 

In routine examinations, however, not only is the use of letters and 
figures most convenient, but these very differences of discrimination, if 
precisely known, can be of value in judging slight modifications of 
visual acuity. From a thoroughgoing study of this question, Elschnig 
and Gnad ° divided letters and figures into three groups: (1). The most 
easily recognized are A-C-L-D-V-0-U-7-1-4. (2). Next in difficulty 
come T-P-Z-I-G-E-F-K-N-W-R-6-2-3. (3). And the most difficult are 
H-M-Y-X-S-Q-B-5-8-9. 

Distance-——The psychologists have demonstrated that though the 
size of the retinal image varies with the visual angle an object subtends, 
nevertheless, the apparent sizes of different objects subtending the same 
visual angle, but at various distances from the observer, is not the 
same. With a constant visual angle, the apparent size of an object 
increases with its distance from the observer. Thus, a 4 inch object 
at 50 inches, a 6 inch object at 100 inches and a 9 inch object at 150 
inches, though subtending diminishing visual angles, have the same 
apparent size (Cutler ‘*). 

Sise of Retinal Image—Ames * has devised an apparatus by which 
the sizes of the retinal images in the two eyes can be accurately com- 
pared. The differences in size that occur may be due to differences 
in refraction, or due to differences in the distribution of the retinal 
elements. Each 0.25 D. difference between the refraction of the two 
eyes causes 0.5 per cent difference in the size of the retinal images. 
The mind perceives a difference in size of 0.25 per cent, and a difference 
of 5 per cent is probably the limit that can be tolerated; above that 
suppression occurs. A difference of from 1 to 1.50 per cent may be 
sufficient to cause asthenopic symptoms. 


Ideally, the final prescription should be a combination of refractive 
power and size correction.® The differences in size of the retinal images 
can to a certain degree be compensated by varying the base curves of 
the two lenses. A plus lens on a minus 12 diopter base curve magnifies 
the size of the image 1.60 per cent as compared with a flat lens. 


6. Elschnig, A., and Gnad, F.: Standardisierung der Sehscharfenbestimmung, 
Arch. f. Augenh. 102:475, 1930. 


7. Cutler, T. H.: Visual Size and Distance, Am. J. Psychol. 43:621, 1931. 
8. Ames, A.; Gliddon, G. H., and Ogle, K. N.: Size and Shape of Ocular 
Images, Arch. Ophth. 7:576 (April) 1932. 


9. Carleton, E. H., and Madigan, L. F.: Size and Shape of Ocular Images, 
Arch. Ophth. 7:720 (May) 1932. 
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Glare —The eye ordinarily can adjust itself to differences in illu- 
mination varying from less than 1 to 4,000 foot-candles. If the dif- 
ferent parts of the retina are unequally stimulated, glare results; and 
vice versa, when the visual field perceives no contrasts in illumination, 
glare is eliminated. The same automobile headlight which gives an 
intense central glare at night, when the surrounding retina is dark- 
adapted, occasions in daylight no glare whatever. 

Glare may be reflected or direct, central or peripheral. In central 
glare, the overstimulation of the fovea produces a blinding effect, com- 
bined with a depression of peripheral vision due to contrast, which 
reverts to normal on removal of the irritation. Peripheral glare, on the 
other hand, which is the condition most frequently encountered, is 
accompanied by a depression of central vision. 

Nowakowski ’° utilized this drop of visual acuity as a means of 
quantitatively studying peripheral glare. He found that glare is not a 
question of psychologic inhibition—a glare light falling on one eye 
does not depress the visual acuity of the other. The depression of 
central vision in the affected eye is proportional to the candlepower of 
the glare light. 

Visual E fficiency—tThe difficulties involved in translating the terms 
of the visual acuity scale into percentages of visual efficiency have been 
greatly simplified by recent studies. On the basis of personal investiga- 
tion, Snell ** found that though visual defects of the minor class, from 
20/25 to 20/40 when recently acquired, caused some degree of ineffi- 
ciency, this was overcome after the lapse of a few months. Total 
incapacity lay between 20/200 and 2/200, determined by the nature 
of employment, age of person, duration of subnormal vision and will- 
ingness to work. 

In their experimental work, Snell and Sterling '* utilized a series of 
obscuring glasses made by cutting on the surface a fine mesh of criss- 
cross lines. Each was so made as to cause a depression of visual acuity 
20/25 to 20/40 when recently acquired, caused some degree of ineffi- 
qualitative vision, they plausibly reasoned that the loss of efficiency 
produced by the obscuring effect of a single meshed glass was approxi- 
mately one sixth of the visual range; in other words, a visual acuity 
of 20/40 would correspond to a 16 per cent loss in visual efficiency. 
Calculating from such experiments, Snell and Sterling constructed the 
accompanying table giving the approximate relations between visual 
acuity and visual efficiency : 


10. Nowakowski, B. A.: The Measurement of Glare, Am. J. Hyg. 6:1, 1926. 
11. Snell, A. C.: Visual Efficiency of Various Degrees of Subnormal Visual 
Acuity, J. A. M. A. 85:1367 (Oct. 31) 1925. 


12. Snell, A. C., and Sterling, S.: Percentage Evaluation of Macular Vision, 
Arch, Ophth. 54:443 (Sept.) 1925. 
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Percentage Percentage Percentage 

Snellen Visual Snellen Visual Snellen Visual 
Notation Efficiency Notation Efficiency Notation Efficiency 
20/20 100 20/100 48.9 20/280 9.8 
20/25 95.6 20/120 40.9 20/300 8.2 
20/30 91.4 20/140 34.2 20/340 5.7 
20/40 83.6 20/160 28.6 20/380 4.0 
20/50 76.5 20/180 23.9 20/400 3.3 
20/60 69.9 20/200 20.0 20/500 pe | 
20/70 63.8 20/220 16.7 20/600 0.6 
20/80 58.5 20/240 14.0 20/800 0.1 
20/90 53.4 20/260 37 





pparatus—The Snellen principle in the construction of a test 
chart has become so universally standard that it is unlikely to suffer 
serious modification. Tscherning and his associates ’* have devised a 
chart with logarithmic intervals between the various sized letters, which, 
though designed for their work on adaptation, is also advocated for 
general use. The decimal notation of visual acuity has an international 
appeal, but otherwise has no advantage over the fractional expression 
of acuity in terms of feet or meters, and if cited in medicolegal cases, 
is apt to give a wrong impression of visual efficiency. For this reason, 
recent American charts present alongside the distance notation the 
American Medical Association ratings of visual efficiency. 

No chart in the present market shows numbers in reverse, which 
is unfortunate in view of the growing use of mirrors in office and 
institutional practice. When characters are printed on semitransparent 
tracing cloth, the various charts may be conveniently combined on one 
roller, a handy arrangement when a mirror is in use, and one that 
permits all the characters as well as the muscle-light to be seen on the 
same level. The apparatus now available could be improved by insert- 
ing a reverse number chart and eliminating the German Gothic letters 
and the useless color disks. 

Certain features of the Ives and Clason instruments have already 
been mentioned. The letters in the Ives apparatus are white on a black 
background, which is objectionable in that they are not comparable in 
value to black letters on a white field because of irradiation. 

In the Clason apparatus, the images of the test characters are pro- 
jected on a screen or mirror, the size being controlled by merely mov- 
ing the projection lens backward or forward. The principle involved 
in this application of the projection lantern was apparently introduced 
by Contino '* in 1922. Ricci,!® a year later, elaborated the idea and 


13. Edmund, C., and Moller, H. U.: Vision in Light of Reduced Intensity, 
Arch. Ophth. 54:531 (sNov.) 1925. 

14. Contino, A.: Un nuovo metodo per la determinazione dell’acutezza visiva, 
Rev. d’ott. e meccan. di precis. 2:40, 1922. 

15. Ricci, E.: Ottometro luminoso centesimale, Ann. di ottal. e clin. ocul. 
51:965, 1923. 
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suggested that with slight modifications the apparatus could also be used 
for detecting simulation and for testing the light and color sense. As 
developed by Clason, the optical arrangement permits a finely graduated 
range from 20/800 to 20/13. Through automatic adjustment, the image 
stays in sharp focus for all positions of the projection lens system. 
In addition, monochromatic red and green filters are supplied, the 
thickness of which has been so calculated that the brightness of the two 
colors on the screen appears equal. The object is to render the test 
characters equally clear on both backgrounds. This method should 
favor a more accurate subjective determination of the refractive error, 
as the addition of 0.12 diopter sphere when this ‘“duochrome” test is 
used has an effect equivalent to 0.25 diopter sphere when the white 
light is used. However, as the use of the projection lantern requires a 
darkened room, a certain degree of central glare is unavoidable, and it 
is possible that this may somewhat affect the absolute acuity findings. 

Fatigue——Using the screen of cross-line gratings in the Ives appa- 
ratus as a refined test for visual acuity, Irvine and Weymann ' found 
that after reading for forty-five minutes 42 per cent of those examined 
showed a fall in visual acuity. When the same group viewed a black 
and white motion picture, only 20 per cent were thus affected. Colored 
motion pictures were even less fatiguing. They conclude that only those 
persons suffer eyestrain from motion pictures who would find any other 
ocular work likewise fatiguing. 


Malingering.—The objective methods available for the determina- 
tion of qualitative vision are few. The pupillary light reflex may be 
obtainable when no perception of form is possible. The elicitation of 
optokinetic nystagmus indicates a vision of at least 3/200 (Vogel- 
sang **). 

Falta’s test '* may be of value when one eye is claimed to be blind 
or amblyopic. The examiner places the tip of his index finger 6 inches 
from the subject’s eyes at the level of the nasal bridge and 1 cm. 
toward the eye under investigation. Normally, both eyes turn in, but if 
the eye in question is blind or amblyopic, it will deviate templeward 
then, or when the finger is approximated somewhat nearer. 

The clever malingerer who cannot be trapped by the usual optical 
devices may declare himself with Worth’s amblyoscope used according 
to the method of Gifford'® and give the true visual acuity in the 


16. Irvine, A. R., and Weymann, M. F.: The Effect on Visual Acuity of 
Viewing Motion Pictures, J. A. M. A. 87:1123 (Oct. 2) 1926. 

17. Vogelsang: Der optokinetische Nystagmus in der Praxis, Klin. Monatsbl. 
f. Augenh. 86:533, 1931. 

18. Falta, M.: Neuere Angaben iiber meine Annahrungsprobe zur Bestimmung 
einseitiger Blindheit, Klin. Monatsbl. f. Augenh. 87:89, 1931. 

19. Gifford, S. R.: Test Types for Estimating with Worth’s Amblyoscope the 
Vision of Malingerers, Arch. Ophth. 5:918 (June) 1931. 
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assumed defective eye. In a Worth’s amblyoscope with the tubes con- 
verging the image of the right eye appears far to the left, producing a 
strong illusion that the image is seen by the left eye. A card for the 
amblyoscope was made with letters and figures of various sizes, cor- 
responding to a vision of from 20/200 to 20/20. With this arrange- 
ment a patient who claimed a vision of shadows was shown to have a 
vision in the supposedly defective eye of 20/30. 

With the Pupil—According to Luckiesch and Moss: ” 

A large pupil permits the refractive errors of the eye to be more influential, 
but a smaller pupil tends to blur the retinal image by reason of the greater 
importance of diffraction at the pupillary margin. . . . These opposing ten- 


dencies approximately balance each other, so that visual acuity is practically con- 
stant over a wide range of pupillary diameter. 


Roentgen Determination of Retinal Function—If{ a dark-adapted 
eye faces a roentgen tube working from at 88 to 95 kilovolt peak, 5 
milliamperes, at a distance of from 15 to 20 inches, with the lids open 
or closed, the rays are definitely seen. The sensation is that of looking 
into a blue-gray mist. The subject can readily tell when the shutter 
is open or closed, and an increase or decrease of milliamperage is 
immediately distinguished. This visibility of x-rays was recognized 
by early roentgenologists,”” but the property became forgotten and has 
only recently been rediscovered.*! 

Pirie ?? found that lead letters brought in contact with the upper lid 
of the closed eye are seen as black letters on a bright background 
upside down and reversed, as was to be expected since the roentgen 
rays reach the fundus unrefracted. By passing a ribbon with words 
made up of lead letters before the closed eye, the observer can read a 
sentence. Pirie also claims that the field of vision can be mapped out 
by means of a grid of brass netting placed in front of the eye, the 
patient indicating on this diagram what portion is blind. This method 
may eventually allow us to learn the possibilities in visual acuity 
and retinal function of patients with cataract prior to operation in a 
much more precise manner than is now available. 


310 South Michigan Avenue. 


20. Dorn, E.: On the Visibility of the Roentgen Rays, Arch. Roentgen Ray 
2:69, 1898. 


21. Taft, R. B.: Concerning the Visibility of Roentgen Rays, Am. J. Roent- 
genol. 28:245, 1932. 


22. Pirie, A. H.: Seeing with Closed Eyes, Canad. M. A. J. 27:488, 1932. 








SPECIAL ARTICLE 


PROFESSOR ANTON ELSCHNIG 


This sketch of the life and work of Professor Elschnig is offered in 
honor of his seventieth birthday and in appreciation of his distinguished 
services to ophthalmology. 


Professor Elschnig was born on Aug. 22, 1863, at Leibnitz, in the 
mountainous country of Styria, Austria, where his family had long been 
established. He prepared himself in medicine at the University of Graz, 
which stands at the head of the educational institutions of Styria. He 
was graduated in 1886, nearly fifty years ago. The year following his 
graduation, Prof. Isador Schnabel was called to the chair of ophthal- 
mology at the University of Graz. In this way young Elschnig came 
under the influence of a very learned, industrious and exacting teacher, 
by whom he was taught that no labor is too great, no patience too long, 
in the fight against human suffering. In 1892, at the early age of 29, 
he was made privadozent of ophthalmology at his alma mater. In 1895, 
he was transferred to Vienna, to be followed a year later by Professor 
Schnabel, who succeeded the famous Stellwag at the University of 
Vienna. In 1900, he was made professor at the University of Vienna. 
Only a man of great ability could have risen so rapidly in the face of 
the strictest standards. 

This was at a time when the University of Vienna was enjoying 
one of its greatest periods of renown. Men from all over the world 
repaired there to witness the practice of and surgery in ophthalmology 
conducted by the two masters, Professors Ernst Fuchs and Isador 
Schnabel, each in his separate clinic, at the Allgemeines Krankenhaus. 
Of the coterie of promising young men who assisted the masters at that 
time and who in their own right have won fame, there survive today 
Prof. Maximilian Salzman representing the Fuchs school, now in his 
seventieth year, and Prof. Anton Elschnig representing the Schnabel 
school. They both were very popular among the English-speaking circle 
at the hospital because of the excellent courses in ophthalmology that 
they gave in the English language. 

In 1907, Professor Elschnig, at the age of 44, was appointed pro- 
fessor of ophthalmology in the German University of Prague, on the 
death of Prof. Wilhelm Czermak, one of the great surgeons ophthal- 
mology has produced. Professor Elschnig has proved himself a worthy 
successor of an eminent surgeon and, in a more remote sense, of the 
great Arlt, who was once the incumbent of the same chair in Prague. 
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The departure of Professor Elschnig from Vienna was greatly 
regretted among the English-speaking students, a number of whom 
followed him to Prague. Since that day to this, with the exception of 
the years of the World War, there has scarcely been a week that some 
one from a distant land has not been a visitor or a pupil at the clinic, 
attracted there by the luster of Elschnig’s name. For over a quarter of 
a century he has labored at this ancient seat of learning with inde- 
fatigable zeal, not only as a surgeon and writer, but as a keen clinician 
and an inspiring teacher. 


PROFESSOR ANTON ELSCHNIG 


Turning now to his surgery, for which he is best known; if he has 
not excelled all others in his time, then who has excelled him? It is 
certain that nobody has ever approached him in the difficult technic 
of keratoplasty, of which he has performed more than 180 operations. 
A list of his cataract extractions embraces over 10,000 cases. In all 
of his operations he operates with astounding rapidity. One marvels at 
the perfect coordination of mind and hand. The lightness of touch of 
his long deft fingers is of a high order and will forever be remembered 
by those who have been eve-witnesses. 
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A prolific writer, Professor Elschnig has published more than 250 
scientific papers in the journals, in addition to a number of monographs 
of great value and several books. His early writings, going as far 
back as 1888 reveal his lifelong interest in the microscopy of the eye. 
For our knowledge of the anatomy of the opticociliary and the cilio- 
retinal vessels, as well as that of other structures of the eye, we are 
indebted to Elschnig. He has written extensively on sympathetic 
ophthalmia and glaucoma. His book entitled, “Functional Testing for 
Students and Physicians,” which was published in 1896, has gone 
through many editions. Not unmindful of his duty to the nursing staff, 
he published in 1915 a book, “Ophthalmic Diseases for the Instruction 
of Nurses.” Chapters on different diseases of the eye by Elschnig are 
to be found in the textbook on ophthalmology by Axenfeld and in the 
textbook on the pathology of the eye by Henke and Lubarsch. As one 
of the editors of the “Handbuch der gesamten Augenheilkunde,” in 
1908, he rewrote Czermak’s great treatise on ophthalmi¢ surgery, adding 
to it many original operations and modifications of his own. 

As a clinician, no one could have been more faithful than Professor 
Elschnig in the discharge of the ordinary duties of a clinic. He has 
complete grasp of the clinic charts, criticizing them not only from a 
scientific but from a literary point of view. He demanded the best kind 
of work and the greatest amount of it from his assistants, who knew 
that any laxness on their part was sure to meet with a severe repri- 
mand. Every phase in the life of the clinic at Prague has felt his 
personal contact. 

Always ambitious for the good name of his clinic, Professor 
Elschnig has had the rare faculty of gathering about him at all times a 
school of talented and energetic young men. He has taught them not 
only how to operate, for he has been liberal in giving up operations, but 
how to do,research work and how to write. Under his supervision more 
than 370 papers by his assistants have emanated from his clinic, and, 
better still, he has sent forth dozens of men well equipped to practice 
ophthalmology, some of whom are now leaders in this field. Among his 
American pupils, there come to mind Gradle and Gifford of Chicago, 
Waldstein of New York, Begle of Detroit and Sneed of Columbia, Mo. 

As an instructor of undergraduates, Professor Elschnig has been 
one of the most admired men on the faculty of the university. He has 
deemed it one of his chief aims in life to teach the student body the 
broad principles of ophthalmology. His has been the happy gift of 
arresting the attention of his pupils in the classroom so that it never 
fagged, and what he told them in his emphatic way they are not likely 
to forget. 

Professor Elschnig has taken pride in a large and lucrative private 
practice. His professional record, as does that of many others, demon- 
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strates that it is possible to pursue private practice successfully and at 
the same time to teach, to write and to do research work of the highest 
quality. 

In accordance with an old law, handed down from the days of the 
Austrian empire, the time has arrived for the retirement of Professor 
Elschnig from the professorship at Prague. After a long and brilliant 
career, he enters into private life in the possession of a high degree of 
physical strength combined with intense mental activity. Relieved of 
innumerable arduous duties, and with his fame as a surgeon secure, we 
sincerely trust that many years will be granted him to draw from his 
inexhaustible knowledge and unrivaled experience material with which 
to follow the bent of his mind to authorship. With a love of music, 
art and travel, and with an interest in the affairs of the world in general, 
time will never hang on his hands. 

Doubly fortunate has been Anton Elschnig, not only in having been 
able to bear a conspicuous part in ophthalmology but in having lived 
long enough to see the rich results of his labors universally and grate- 


cy See BERNARD SAMUELS, M.D., New York. 








Correspondence 


DISSECTION OF THE CILIARY VESSELS 


To the Editor—To Dr. P. Chalmer Jameson’s interesting article in 
the ArcHIves (9:523 [April] 1933) on the vascularization of the 
anterior segment of the eye and experiment to diminish the tension with 
the dissection of the ciliary vessels, I should like to add some details. 

In 1913, in Heidelberg, I reported that with the mere dissection of 
the episcleral vessels (which are mostly arteries) a reduction of the 
tension in glaucoma results through the reduction of the blood current 
into the ciliary body. Salus (Alin. Monatsbl. f. Augenh. 64: 43, 1920), 
in his publication on cyclodialysis, described thoroughly our procedure 
of dissection of the ciliary (episcleral) arteries. He said: “Mit der 
Zyklodialyse verbinden wir in den meisten Fallen die Durchschneidung 
der in der Bindehautwunde freiliegenden vorderen Ziliararterien (Vegl. 
Elschnig: Diskussions-Bemerkung in der Ophthalmologischen Gesell- 
schaft Heidelberg 1913, Bericht S. 210). Dadurch wird einerseits 
erzielt, dass nach Stillung der nachfolgenden Blutung die weiteren Akte, 
besonders der Skleralschnitt, ohne jede Blutung ausgefuhrt werden 
konnen, andererseits hat der einfache und die Dauer der Operation 
kaum verlangernde Eingriff immerhin eine deutliche, wenn auch nicht 
dauernde druckherabsetzende Wirkung, die vielleicht den Effekt der 
Operation, die Wirkung auf den Ziliarkorper zu steigern vermag, jeden- 
falls aber das der Zyklodialyse nachfolgende Stadium der Drucker- 
hohung gtinstig beeinflusst. Ist die Blutung nach dem Bindehautschnitt 
so gering, dass sich die Durchschneidung zum Zwecke der Blutstillung 
als tiberfliissig erweist, so wird die letztere erst nach erfolgter Ablosung 
des Ziliarkorpers ausgeftihrt, sonst vor dem Skleralschnitt.”” (In most 
cases we combine with cyclodialysis the dissection of the anterior ciliary 
arteries that lie open in the conjunctival wound. [Compare Elschnig: 
Discussion in the “Ophthalmologische Gesellschaft, Heidelberg, 1913; 
Report, p. 210.] The effect is that after the arrest of the subsequent 
hemorrhage further interventions, particularly scleral incision, can be 
carried out without any bleeding; on the other hand, this simple dissec- 
tion which scarcely prolongs the operation, has a noticeable, although not 
lasting, pressure-reducing action, which may perhaps increase the effect 
of the operation on the ciliary body; at any rate, it favorably influences 
the stage of increased pressure following cyclodialysis. If the hemor- 
rhage following incision of the conjunctiva is so slight that the dissec- 
tion for the purpose of hemostasis proves superfluous, this procedure 
is done after the detachment of the ciliary body, otherwise before the 
scleral incision. ) 

In 1913, in Heidelberg, Wicherkiewics reported on the Giftterskle- 
rotomie, which is a dissection of episcleral and ciliary vessels. This pro- 
cedure has been mentioned also in ‘“Augenarztliche Operationslehre,” 
vol. 1, p. 635, which I edited in 1922, in the Graefe-Samisch .“Hand- 


buch.” ; : 
A. Etscunic, Prague, Bohemia. 








CORRESPONDENCE 


“CHANGES IN OCULAR REFRACTION” 


To the Editor— I observe that in Dr. Edward Jackson’s paper on 
“Changes in Ocular Refraction,” which appears in the last Bulletin of 
the American College of Surgeons, he does not mention my three papers 
on the rotation of the axis in astigmatism, though he refers quite fully 
to the subject. 

The first of my contributions was published in the British Journal 
of Ophthalmology in 1920 and was called, “Astigmatism, Especially 
with Regard to the Influence of Age upon the Axis”; the second, 
entitled “Astigmatism,” appeared in the ARCHIVES OF OPHTHALMOLOGY 
(50: 19, 1921) and the third, under the title, “The Law of Rotation of 
the Astigmatic Axis,” also appeared in the ARcHIvVEs (52: 62, 1923). 

The third paper opened with these words, “The ‘rule’ which is 
applied to the axis in astigmatism should apparently be supplanted or 
modified in favor of another which appears to be much more nearly 
worthy of the name. Instead of stating that the cylinder axis in hyper- 
metropia is generally vertical and in myopia generally horizontal we 
should be nearer the truth if we said: “The axis of the correcting lens 
in hypermetropia tends with age to rotate from the vertical toward the 
horizontal, and in the opposite direction in myopia.” 

The second paper was based on the examination of 544 eyes, and 
the third was mainly concerned with the examination of “the histories 
of the same eyes during long periods.” 

So far as I am aware, these were the first papers to direct attention 
to this “rule.” That written by Drs. Jackson and O’Rourke on 


“Changes of Refraction with Presbyopia” was published in 1930 in the 
Transactions of the Ophthalmological Society. 


A. W. Stirtinc, M.D., Atlanta, Ga. 


“ELECTRO-ENDOTHERMY IN DETACHMENT OF 
THE RETINA” 


To the Editor —On page 665 of my article entiled “Electro-Endo- 
thermy in Detachment of the Retina” which appeared in the May, 
1932, issue of the Arcnives, the diameter of the active electrode is 
stated to be 0.66 mm. instead of 2 or 3 mm. I regret that I did not 
observe this fault earlier. 

If any one performs the operation according to my description in the 
ARCHIVES, a mistake concerning the size of the active electrode may 
easily occur in spite of the fact that figure 1 in the text is of natural size. 
An electrode smaller than 2 or 3 mm. should not be used (an electrode 
0.66 mm. in diameter would give a localized and very strong heat effect 
and not the moderate but deeper effect). 


Sv—EN Larsson, Stockholm, Sweden. 








News: and Notes 


Epitep By Dr. JoHN HERBERT WAITE 


SOCIETY NEWS 


International Congress of Ophthalmology.—The Fourteenth Meet- 
ing of the International Congress of Ophthalmology was held in 
Madrid, Spain, during the week of April 16, 1933. The session was 
opened on Sunday morning, April 16, by an address by the president 
of the congress, Professor van der Hoeve. This was followed by an 
address of welcome by Professor Marquez, at the conclusion of which 
he read a message of greeting and felicitation from Prof. S. Ramon y 
Cajal. The official delegates were then introduced as follows: France, 
Prof. Félix Terrien; Great Britain, Sir John H. Parsons; United States 
of America, Dr. Walter H. Parker; Italy, Prof. G. Ovio; Germany, 
Prof. Emil Krickmann; Belgium, Prof. Marnix van Duyse; Spanish 
America, Professor Demaria; Scandinavia, Professor Nordenson; 
Japan, Prof. Chuta Oguchi; Portugal, Professor Sousa; various other 
countries, Prof. Emil von Grosz, and Poland, Professor Szymanski. 
Following the reception of the official delegates, the Mayor of Madrid 
delivered an address of welcome, and the president of the Republic of 
Spain, Don Niceto Alcala Zamora, delivered a scholarly address. The 
Congress, thus formally opened, adjourned to the Palace Hotel for the 
formal opening of the Scientific and Industrial Exhibition. During the 
afternoon the Caudal University was open to visitors, and an informal 
reception was held at the Palace Hotel in the evening. In general, the 
scientific program was divided into official subjects and “free subjects.” 
The former included the subjects arranged by the Council, namely, 
“Tuberculosis of the Iris and Ciliary Body,” and “Detachment of the 
Retina;” the latter were voluntary contributions. In addition to the 
discussion of the subject, certain times were arranged for demonstra- 
tions. The scientific program opened Monday morning when seven 
voluntary papers were presented, followed by a meeting of the Inter- 
national Association for Prevention of Blindness, Dr. Park Lewis 
presiding. Five more communications were presented before luncheon, 
and nineteen others during the afternoon. On Tuesday morning the 
first official subject, “Tuberculosis of the Iris and Ciliary Body,” was 
presented as follows: (a) “The Modern Method of Treatment,” by 
Dr. E. V. L. Brown, Chicago; (b) “The Pathological Anatomy,” by 
Prof. J. Igersheimer, Frankfort, Germany; (c) “Diagnosis and Differ- 
ential Diagnosis,” by Dr. Henry LaGrange, Paris, France. The papers 
were followed by a general discussion. The report of the Committee 
of Standardization of Prescriptions and Illumination of Optitypes was 
given on Wednesday morning. It was decided to publish the recom- 
mendations in the near future. At the Administrative Session the rela- 
tion of the affiliated societies to the congress was discussed, and 
resolutions were adopted concerning the importance of refraction as a 
part of a medical examination performed by qualified physicians. The 
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recommendations will be published later. During the afternoon an 
excursion was taken to the Escorial. The second official subject, 
“Detachment of the Retina,”’ was presented as follows: (a) “Etiology,” 
by Dr. H. Arruga, Spain; (b) ‘Medical Treatment,” by Prof. G. 
Ovio, Italy; (c) “Operative Treatment,” by Prof. A. Vogt, Switzer- 
land. The papers were followed by a general discussion. On Friday 
morning there was a continuation of the discussion on detach- 
ment of the retina, followed by a meeting of the International League in 
the fight against trachoma. On Saturday morning, there was an excur- 
sion to Toledo. There were about twenty persons present from the 
United States. The social part of the program, with its banquets, recep- 
tions, excursions and bullfight, was most colorful and entertaining. Con- 
gratulations are due Drs. Marquez and Poyales and their committee for 
the great success of the meeting, held at such an unfavorable time. 


Academy of Ophthalmology and Otolaryngology.—The Thirty- 
Eighth Annual Convention of the American Academy of Ophthalmology 
and Otolaryngology will be held in Boston, Sept. 16 to 22, 1933, at the 
Hotel Statler. In brief, the program will be as follows: 

Saturday, September 16: 8:30 a. m., examination, American Board 
of Otolaryngology and Massachusetts Eye and Ear Infirmary. 

Sunday, September 17: 11:00 a. m., Council meeting. 3:00 p. m., 
President’s reception. 5:30 p. m., public meeting. 

Monday, September 18: 8:00 a. m., registration. 9:00 a. m., joint 
session. 2:00 p. m., Section on Ophthalmology; “Histopathology of 
the Ear, Nose and Throat’; moving pictures, otolaryngology ; demon- 
stration of new instruments, otolaryngology. 5:30 p. m., meeting, 
Teachers’ Section. 7:15 p. m., dinner, Teachers’ Section. 

Tuesday, September 19: 9:00 a. m., Section on Instruction; 
“Histopathology of the Eye”; examination, American Board of Ophthal- 
mology and Massachusetts Eye and Ear Infirmary. Afternoon, recrea- 
tional activities: 1:00 p. m., golf tournament; ladies’ party; sight- 
seeing trips. 8:30 p. m., bridge. 

Wednesday, September 20: 9:00 a. m., Section on Instruction ; 
“Histopathology of the Ear, Nose and Throat.” 2:00 p. m., Section on 
Otolaryngology; moving pictures, ophthalmology; “Histopathology of 
the Eye’; demonstration of new instruments, ophthalmology. 5:00 
p. m., Speech Readers’ Guild. 7:00 p. m., banquet. 

Thursday, September 21: 9:00 a. m., Section on Instruction. 
2:00 p. m., “Histopathology of the Ear, Nose and Throat”; Section on 
Ophthalmology. 5:00 p. m., business meeting. 7:00 p. m., dinner, 
Transportation Committee. 

Friday, September 22: 9:00 a. m., Section on Otolaryngology ; 
“Histopathology of the Eye.” 2:00 p. m., Harvard Medical School 
demonstration. 

For full information apply to the Executive Secretary-Treasurer, 
Dr. W. P. Wherry, 1500 Medical Arts Building, Omaha. 


German Ophthalmological Society —The meeting scheduled to be 
held in Heidelberg in August has been postponed until 1934. 
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International Ophthalmological Council—The members of the 

International Ophthalmological Council are approaching the termination 
of their appointment. It will: be necessary to replace them, and the 
Federation of Ophthalmological Societies and the representatives of the 
National Ophthalmological Societies, who were present at the congress 
in Madrid have decided on the following members who were elected 
within the last four years, and their term of office will continue to 
the next congress: Professor Marquez, president of the Fourteenth 
International Congress at Madrid; Professor Oguchi, Japan; Dr. 
’arker, United States; Dr. Pflueger, Switzerland; Professor Wagen- 
mann, Germany, and Dr. Wright, British Dominions. New mem- 
bers are Dr. Belgeri, Argentine Republic; Professor Cavara, Italy; 
Professor von Groz, Hungary; Professor Nordenson, Sweden; Sir 
Herbert Parsons, England; Professor Szymanski, Poland, and Profes- 
sor Terrien, France. The National Committee of the next congress will 
decide who is to be the president of the committee. On the recommenda- 
tion of Professor Wagenmann, Professor van der Hoeve was named 
honorary president to replace the late Treacher Collins. Dr. Marx is to 
continue as general secretary of the council, and Dr. Pflueger will act as 
treasurer. Professor Gourfein, of the Ophthalmological Clinic at 
Geneva, has reached the age of retirement, and his position will be filled 
by Dr. Franceschetti, who is at present privat dozent in the University 
of Basel. 


GENERAL NEWS 


Causes of Blindness at the Perkins Institute.—[ighteen per cent 
of the enrolment at the Perkins Institute in 1888 was ascribed to 
ophthalmia neonatorum. The results of public education and control 
of ophthalmia neonatorum have brought about a decline of blindness 
from this cause in all civilized countries. In 1930 at the Perkins Insti- 
tute, 0.5 per cent of the enrolment was ascribed to this cause. A recent 
survey of the causes of blindness among pupils at the Perkins Institute 
has revealed that heredity is the greatest single cause of blindness at 
that institution. The survey was made jointly by the Perkins Institute 
and the Howe Laboratory of Ophthalmology, and the findings are 
charted graphically and exhibited at the Massachusetts Eye and Ear 
Infirmary. The two chief hereditary causes of blindness were found to 
be atrophy of the optic nerve and congenital cataract, factors which 
usually behave as mendelian dominants. If persons suffering from these 
defects could be restrained from reproduction, much blindness could be 
eliminated in a single generation. 


Summer Graduate Course, University of Rochester.—The Fourth 
Annual Summer Graduate Course in Ophthalmology will be held from 
July 31 to August 4 at the University of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. For further information, write Dr. 
John F. Gipner, Director, Summer Course in Ophthalmology, Strong 
Memorial Hospital, Rochester, N. Y. 


Nettleship Prize—On the occasion of the Annual Congress of the 
Ophthalmological Society of the United Kingdom in London, on May 
11, 1933, Dr. W. S. Duke-Elder was awarded the Nettleship prize for 
his researches on the physiology of the eye. 
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Leslie Dana Gold Medal.—The Leslie Dana Gold Medal was 
awarded this year to Dr. William H. Luedde, director of the department 
of ophthalmology in the St. Louis University School of Medicine. 
Dr. Luedde was selected for this honor by the National Society for the 
Prevention of Blindness in cooperation with the Missouri Association 
for the Blind, through whom the medal is offered by Mr. Leslie Dana, 
of St. Louis. The conditions of the award set forth that it is to be made 
for “long meritorious service for the conservation of vision in the pre- 
vention and cure of diseases dangerous to eyesight; research and 
instruction in ophthalmology and allied subjects; social service for the 
control of eye diseases ; and special discoveries in the domain of general 
science or medicine of exceptional importance in conservation of vision.” 


Historical Material in American Ophthalmology Sought.—A com- 
mittee has been formed by the American Ophthalmological Society, 
consisting of Dr. Harry Friedenwald (chairman), Dr. Burton Chance 
and Dr. Arnold Knapp, to collect autographs, letters and other docu- 
ments, portraits and objects of interest relating to the early ophthal- 
mologists of this country. The Army Medical Library, in Washington, 
D. C., has consented to keep the material in permanent custody. The 
committee will appreciate the cooperation of all ophthalmologists in this 
undertaking. Any inquiry will be gladly answered by Dr. Harry 
Friedenwald, 1212 Eutaw Place, Baltimore. 








Obituaries 


PRIESTLEY SMITH 
1845-1933 


Priestley Smith, who was one of the most eminent ophthalmologists 
of the last century, died on April 30, in his eighty-eighth year, at 
Edgbaston, England, where he was born in 1845. 

His preliminary training in mechanical engineering was of value 
when he finally took up the study of medicine. After serving as a 
surgical dresser with the Red Cross during the Franco-German War, 
he became house surgeon at the Birmingham and Midland Eye Hos- 
pital, and then clinical assistant at Moorfields Eye Hospital. He 
returned to Birmingham as ophthalmic surgeon to the Queen’s Hospital, 
where he remained for thirty years, during which time he was lecturer 
and later professor of ophthalmology. His remarkable ability soon 
became known, and his reputation spread. His most important con- 
tribution to literature was his investigations on glaucoma, which were 
published in a volume in 1878; he also contributed to the development 
of the perimeter, and to the knowledge of convergent strabismus, which 
was the subject of his Bowman lecture in 1898. 

In 1904, Priestley Smith received the first Nettleship gold medal. 
He was the recipient of many honorary degrees, both at home and 
abroad, one of the last being the Lucien Howe medal presented by the 
American Ophthalmological Society, in 1927. The most recent honor 
was the Gullstrand gold medal of the Swedish Medical Society in recog- 
nition of his many contributions to the knowledge of glaucoma. His 
writings were published in the Ophthalmic Review, of which, at one 
time, he was the editor, and in the British Journal of Ophthalmology; 
he also wrote the chapter on glaucoma in Norris and Oliver's “System 
of Diseases of the Eye.” 








Abstracts from Current Literature 


EpItep BY Dr. WILLIAM ZENTMAYER 


Aqueous Humor 


EFFECT OF CINCHOPHEN ON THE ELIMINATION OF DYES FROM THE 
3L00D INTO THE AQuEous. T. Suzuxt, Arch. f. Augenh. 106: 
451, 1932. 


Starkenstein (Biochem. Ztschr. 234: 205, 1931) has shown recently 
that after giving cinchophen there is an increased elimination of fluo- 
rescein into the aqueous. At the same time the amount of fluorescein 
eliminated through the kidneys is diminished. The amount of fluorescein 
which is eliminated into the tissue spaces is also increased, and it is the 
latter effect which accounts for the diminished concentration in the 
urine. Although cinchophen has essentially the same effect in inflam- 
matory conditions as calcium salts, its action in this instance must 
differ from that of calcium, since it has been shown by several authors 
that calcium decreases the permeability of the capillaries and restricts 
the elimination of fluorescein in the aqueous. 

In order to explain the effects of cinchophen, Starkenstein perfused 
the posterior extremities of rabbits and frogs with a fluorescein solution 
after cinchophen had been administered. He found in these experi- 
ments that less dye left the capillaries instead of elimination increasing, 
as was the case in the intact animal, and he soon discovered that this 
was due to the fact that the fluorescein was dissolved in water and not 
in serum. When the fluorescein was dissolved in serum, in the perfusion 
experiments the same result was obtained as in the intact organism. He 
then found that in serum fluorescein acted as an electrolyte, going to the 
cathode pole, whereas in watery solution it was of anodal polarity. 

As the result of these experiments Starkenstein explained the 
increased elimination of fluorescein in the tissues and in the aqueous after 
administering cinchophen on the basis that the latter influenced the 
charge of the tissue in such a manner that fluorescein acted as a cation 
and attracted the fluorescein, which in serum had a cathodal polarity. 

In general, then, Starkenstein explained the action of cinchophen on 
the basis of a change in the electrical potential of the tissues in a nega- 
tive direction as compared with the body fluids. Starkenstein denied 
that there was any increase in permeability of the blood vessels brought 
about by cinchophen. 

Suzuki felt it advisable to confirm Starkenstein’s work in view of 
the recent findings of Hertel, Fischer and others. The investigations of 
Fischer have shown that the elemination of dyes in the aqueous depends 
on their particulate size, their electrical charge in the blood and the 
electrical potential of the blood and the intra-ocular capillaries. He 
therefore repeated Starkenstein’s experiments and confirmed all of his 
findings exactly. More fluorescein was eliminated in the aqueous after 
the administration of cinchophen. In order to study the effect of 
cinchophen on the blood vessels he examined the capillaries of the con- 
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junctiva and iris of an albino rabbit, but could not find any effect on 
their size after the administration of cinchophen. 

In order to study the effects of cinchophen on the capillaries them- 
selves, the author next turned to experiments with eosin. The molecules 
of eosin are larger than those of fluorescein, and are therefore better 
suited to the detection of changes in the dilatation of capillaries. The 
fluorescein molecules can pass through the undilated capillary wall, since 
they are smaller than the pores of the capillaries, figuratively speaking. 
Since the eosin molecules are larger than these, they do not pass through 
until these pores are widened. 

When eosin was injected intravenously, it was found that the 
administration of cinchophen before the injection decidedly reduced the 
amount of dye eliminated into the aqueous. In other words, cinchophen 
does not increase the permeability of the capillaries, but on the contrary 
decreases it. 

The theory of Starkenstein, i. e., that cinchophen increases the elimi- 
nation of fluorescein in the aqueous because it changes the electrical 
potential of the body tissues, is probably well founded. In fact, Suzuki 
was able to demonstrate changes in electrical potential in this direction 
after the administration of cinchophen by inserting gold electrodes in 
the anterior chamber. =. oor" 


Bacteriology and Serology 


BaAcTERIAL FLora IN EGyptiAN TrAacHomMa. P. THyGeson, Am. J. 
Ophth. 14: 1104 (Nov.) 1931. 


This study was made at the Giza Memorial Laboratory near Cairo, 
sixteen cases of untreated trachoma being examined. Semisolid Lepto- 
spira and horse blood agar containing sugars as described by Noguchi 
were used. Dust contamination gave a great deal of trouble. Five 
minute gram-negative rods identical morphologically with Bacterium 
granulosis were recovered but all differed with this organism in one or 


more biologic characteristics. 


W. S. REESE. 


Conjunctiva 


LEUKOPLAKIA OF THE ConyuNnctTiva. C. W. Prins, Arch. f. Augenh. 


106: 306, 1932. 


A 60 year old man presented himself with a complaint that the left 
eye was sensitive to light and contained a white secretion. Examination 
revealed a small white spot in the superficial layers of the cornea from 
2 to 3 mm. from the limbus and a similar, somewhat larger spot in the 
conjunctiva, temporal to the limbus. The whole transition fold of the 
upper lid was thickened and reddened and contained a grayish secretion 
on the conjunctiva. This secretion was removed, and the patch was 
treated as a simple chronic inflammation of the lid. 

The patient returned in a few days with the same peculiar white 
secretion in the upper culdesac. A smear of this secretion showed 
nothing but flat epithelial cells without micro-organisms. Aside from 
rheumatism and swollen finger joints, his history was irrelevant. A 
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piece of the upper transition fold was removed for pathologic examina- 
tion. A diagnosis of hyperkeratotic skin was returned. The tissue was 
actually conjunctiva! 

Further history and examination revealed the fact that the patient 
had psoriasis vulgaris, and this diagnosis was confirmed by an excision 
of a piece of skin from a typical area. The chronic arthritis was looked 
on as an arthritis psoriatica. The Wassermann reaction was negative. 
The skin lesion was then considered as psoriasis, but the usual intensive 
treatment for psoriasis did not clear it up. The corneal lesion was then 
excised, and a diagnosis of leukoplakia was made from the specimen. 
Since the lesion continued to grow in spite of the excision, the patient 
was given radium radiation. The eye suffered an intense inflammation 
as a result of the radium, but the lesions were checked and apparently 
healed. 

The author thought that the lesion might be psoriasis of the eye, 
but against this he cites the fact that he was dealing with a parakeratosis 
and not true keratosis. The atypical cells in the stratum spinosum and 
the sharp delineation of the pathologic epithelium were not in keeping 
with a diagnosis of psoriasis. From the pathologic picture he also ruled 
out squamous epithelioma and chancroid. He therefore made a diag- 
nosis of leukoplakia, which he defines as a disease characterized by 
cornification of a circumscribed area of mucous membrane containing 
more or less atypical cells and showing a marked tendency to neoplastic 
growth. No similar case has previously been reported in the literature. 
Perhaps the nearest thing that fits into this picture is the so-called 
tyloma conjunctiva, keratosis conjunctiva, described by Schieck and 
Brickner in their “Handbuch der Ophthalmologie,” volume 4, page 167. 
Congenital epithelial plaques have little similarity with this leukoplakia, 
and when removed they do not recur. F. H. Apter. 


ORIGIN AND PURPOSE OF THE PIGMENTATION OF THE CONJUNCTIVA IN 
VITAMIN A DEFICIENCY OF THE ApuLT. A. Pitvat, Arch. f. 
Ophth. 128: 361 (June) 1932. 


The reader is referred to the previous papers of the author on the 
same subject. Every epithelial cell of the conjunctiva can become a 
melanoblast if the tissue has to be protected against light. The protective 
character of the pigmentation is borne out by the fact that the pigment 
always covers the distal pole of the nucleus like a cap. The corneal 
epithelium also forms pigment, but apparently not to a sufficient degree 
to prevent necrosis of the cornea. The retina also is not sufficiently 
protected, as is shown by the hemeralopia occurring immediately after 
exposure to light. The author discusses the possibility of the supra- 
renals playing a role in the complex of symptoms produced by vitamin 


A deficiency. P. C. KRoNFELD. 


Cornea and Sclera 


Deposits OF METALS IN THE HUMAN CorNEA. L. SALLMANN, Arch. 
f. Ophth. 128: 245 (April) 1932. 


Copper and silver salts have a tendency to form deposits in or around 
Descemet’s membrane irrespective of their place of entrance. Gold also 
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shows a special. affinity to Descemet’s membrane. The endothelium 
remains normal despite the presence of deposits of metal in its imme- 
diate vicinity. ' 

The clinical pictures of copper and silver deposits are almost iden- 
tical; so their differentiation is hardly possible. The pigment ring in 
the cornea found in pseudosclerosis may, therefore, be produced by 
either copper or silver salts. 

From observations on patients subjected to protracted treatment 
with the copper stick, it is probable that the metal salts diffuse “perpen- 
dicularly” through the corneal stroma. The fact that the deposits are 
more numerous in the periphery of the cornea is explained by the large 
amount of electrolytes passing through the cornea in that region. 


P. C. KRONFELD. 


ANATOMIC FINDINGS IN A CASE OF EPITHELIAL DysSTROPHY OF THE 
CornEA (Fucus). E. von Hipper, Arch. f. Ophth. 128: 265 
(April) 1932. 


A woman, aged 65, had a visual disturbance of sudden onset; the 
corneal epithelium was very dull, the parenchyma thickened and the 
endothelium could not be seen with the slit-lamp because of the opaque 
epithelium. She insisted on the enucleation because of recurrent attacks 
of pain, apparently caused by the formation of large blisters. The 
epithelium showed exactly the changes found in glaucoma; the endo- 
thelium was mostly missing. The remainder of the globe was normal. 
The most logical explanation of the picture was imbibition by the cornea 
of fluid, which process, under normal circumstances, is prevented by 
the intact endothelium. 

Elschnig believes in the neurotrophic origin of the glaucomatous 
opacity of the cornea, because it disappears so promptly after lowering 
the tension. Von Hippel objects that the nervous theory does not make 
the explanation of the prompt clearing of the cornea any easier. The 
anatomic findings in both instances certainly indicate the presence of an 
abnormal amount of fluid in the cornea. 

P. C. KRonFELD. 


BILATERAL HoRSESHOE-SHAPED OPACITY OF THE CORNEA IN Morsus 
CAERULEUS: REporT oF A CASE. M. BUECKLERS, Klin. Monatsbl. 
f. Augenh. 88: 1 (Jan.) 1932. 


Morbus caeruleus is a chronic cyanosis, or erythrocytosis, which is 
caused by congenital cardiac lesions and stenosis of the pulmonary 
artery, and is usually combined with a defect of the septums, an open 
foramen or an open ductus botalli. The lids and conjunctiva present 
a livid discoloration, the fundus is of a dark hue and the retinal vessels 
are enlarged and tortuous; the cornea and lens are normal. 

In a woman, aged 33, both corneas showed symmetrical and slightly 
eccentric changes. These changes, which were horseshoe-shaped, were 
recognized as wrinkled and twisted fibers of Bowman’s membrane, 
caused probably by a minimal flattening of the corneal centers. Direct 
connection of the normal changes with the morbus caeruleus was deemed 
improbable by the author. A table is appended, enumerating the chief 
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symptoms found in about two dozen cases of morbus caeruleus, com- 
piled from ophthalmologic literature. 


K. L. Stott. 


Experimental Pathology 


AcTIon OF BCG VaAccINE INOCULATED INTO THE ANTERIOR 
CHAMBER. D. Micuait and P. Vancea, Compt. rend. Soc. de 
biol. 110: 1146 (July 29) 1932. 


A drop of a fresh emulsion of BCG vaccine was injected into the 
anterior chamber of the eyes of rabbits and guinea-pigs. (BCG vac- 
cine is composed of living cultures of bovine tubercle bacilli, originally 
extremely virulent, but attenuated by growth over a long period in 
glycerinated ox bile.) The inoculation provoked an intense kerato- 
iritis accompanied by free exudation, the eruption of miliary tubercles 
on the iris and the development of anterior cortical opacities in the lens. 
The inflammatory phenomena gradually subsided, and two months later 
there remained a cicatricial and ectatic cornea, an atrophic iris with 
posterior synechiae, and a progressing cataract. In animals sensitized 
to the original virulent bovine tubercle bacillus, the iridic nodules tended 
to conglomerate and perforate the globe, whereas in nonsensitized ani- 
mals the miliary tubercles resorbed spontaneously. 


J. E. LeBensoun. 


A CHEAP, DEPENDABLE FooD FOR THE PRODUCTION OF EXPERIMENTAL 
XEROPHTHALMIA. J. AVELLAR DE Lourerro, Klin. Wchnschr. 11: 
727 (April 23) 1932. 


Previcus production of xerophthalmia in rats has been based on the 
well knov'n diet of Osborne and Mendel. In nearly all diets the salt 
mixture 1.sed has been the no. 185 of McCollum, Simmonds and Pitz. 
The author believes that he has evolved a more exact salt mixture, which 
he calls no. 6. It consists of the following substances, made alkaline 
with a surplus of potassium salt: ( 


Sodium chloride 

Calcium monohydrogen phosphate 
Potassium citrate 

Magnesium sulphate (MgSO,7H,O 
Ferric citrate 

Pure salt 


This is to be 6.2 per cent of the weight of the food. The pure salt 
as a stock mixture consists of the following: 


Sodium fluoride 

Potassium iodide 

Magnesium sulphate (anhydrous) 

Potassium aluminum sulphate (anhydrous).... 
Cupric iodide 
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The formula for the entire diet which is most agreeably eaten by the 
rat is called A-vitamin-free diet no. 13 and consists of the following: 


Parts 
EE hae GL ahha awh Oea de ane e ae 5 
ER er ee een ne ry eee 5 
EE 5c 0 os «ica bd nee ans aeaen 5 
ie yikes odaheekns deed Mea Wales 5 
GE ET EES ae ee ae ere a 10 
ID, MINOR os ac ctncde wae daneecsnes 49 
WE ve eee ak ki ek auadebAee ben dadace 15 
re re re 6.2 


Water, as much as will suffice to steep the tapioca, is used. The 
protein is cooked three times, each time for one hour, in a retort with 
alcohol. Rats with a beginning weight from 40 to 60 Gm. show the 
first signs of xerophthalmia in four weeks, and one to two weeks later 
have a severe keratomalacia. The protocol of this work appears in the 
Arquivo de patologia. 

L. L. Mayer. 


General 


PROGRESS IN MEDICAL AND SURGICAL TREATMENT IN OPHTHAL- 
MoLoGy. W. F. Harpy, Am. J. Ophth. 15: 37 (Jan.) 1932. 


The author gives a summary of the newer treatments in ophthal- 
mology, and discusses the Gonin operation, cataract, glaucoma, trachoma, 
light and protein therapy, tuberculosis, roentgen therapy, injections of 
alcohol and a number of unclassified subjects. His impression is that 
the classic capsulotomy operation for cataract still holds its ground, but 
that the search for a safe intracapsular method continues. In glaucoma 
an effort is being made to produce a filtration scar without the produc- 
tion of a large conjunctival bleb. Iridencleisis is claiming more atten- 
tion. The Gonin operation is still too unsettled to be dogmatic about it, 
but in such a hopeless condition as retinal detachment one has every- 
thing to gain and little to lose. 


W. S. REESE. 


General Diseases 


THe SPINAL FLUID IN HYPERTENSION. S. A. SHELBURNE, D. BLAIN 
and J. P. O’Harg, J. Clin. Investigation 11: 489, 1932. 


Fifty patients with well marked hypertensive disease underwent 
lumbar punctures, and the pressure, cell counts, protein percentages, 
Wassermann and colloidal gold tests were made on all fluids. Chlorides 
were determined in a sufficient number to show that the fifty were prob- 
ably all normal. Careful examination of the eyegrounds was made in 
each case, and renal function was determined by means of the phthalein 
test and the blood urea nitrogen. 

In examining the eyegrounds, the examiners recorded as papilledema 
indistinct margins of the disks with the physiologic cup filled in, regard- 
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less of whether there was any elevation of the disk. As a result of this 
study, it is shown that a fair proportion (twenty-one of fifty) of patients 
with arterial hypertension have an increase in cerebrospinal fluid pres- 
sure, and that papilledema is almost always associated with the increased 
intracranial pressure. Papilledema and raised intracranial pressure occur 
more frequently with renal failure, but they are also found when the 
renal function is normal. 
F. H. ADLER. 


BasEDOow’s OCULAR SYNDROME IN ENCEPHALITIS. K. VELHAGEN, JR., 
Klin. Wchnschr. 11: 2109 (Dec. 17) 1932. 


Recently encephalopathia thyreotoxica has been more frequently 
reported. Many symptoms and signs, especially of an ophthalmologic 
nature, usually accompanying toxic thyroidism, have been noted in post- 
encephalitic parkinsonism. Theories as to the physiologic or pathologic 
mechanisms of such signs as loss of winking reflex, Graefe’s sign, 
Dalrymple’s sign hnd Stellwag’s sign are reviewed. Poos has shown 
that a single factor, is not accountable for the ocular symptoms of toxic 
thyroidism but that a complication of factors must be the basis. Insuffi- 
ciency of convergence (Mobius’ sign) has not been sufficiently 
explained. The author presents the hypothesis that in the nuclei of the 
third ventricle and the sylvian aqueduct a site for all the signs may be 
localized. A comparison of the findings in encephalitis and thyroidism 
have brought him to this conclusion. Seven cases are briefly reported 
in which signs usually accompanying thyroidism were found, although 
the basal metabolic rate was near normal and no other general signs of 
thyroidism were present. However, in all these cases such signs as rigid 
musculature of the extremities, propulsion, “pill rolling,” masked facies 
and tremors were much in evidence. In conclusion, the author brings 
forth the fact that cases are found in which the ocular signs of thy- 
roidism occur in encephalitis without toxic involvement, which may 
point the way to a better understanding of the changes in the central 
nervous system of patients with toxic thyroidism. 

L. L. Maver. 


Glaucoma 


THE INDIRECT VISUAL ACUITY IN CHRONIC SIMPLE GLAUCOMA. C. 
Quac io, Ann. di ottal. e clin. ocul. 60: 301 (April-May) 1932. 


Using the method of Lo Cascio, the author had previously reported 
reduction of peripheral visual acuity in two cases in areas showing no 
defects of the visual field. He reports similar studies in fifteen cases 
with seventeen eyes suitable for examination. In only one eye was a 
normal field present, with reduction of indirect visual acuity, but in a 
number of eyes with slight field defects the indirect acuity was dispro- 
portionately reduced. The reduction was greater along the horizontal 
meridians in most cases and equally on the nasal and temporal sides, on 
the whole. In the zone within from 15 to 20 degrees, the reduction was 
proportionate to that in central vision, while outside of this zone it was 
greater. A bibliography accompanies the article. 

S. R. Grrrorp. 
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GLAUCOMA WITH NORMAL INTRA-OCULAR TENSION: REPORT OF A 
Case. BeEnper, Klin. Monatsbl. f. Augenh. 87: 826 (Dec.) 1931. 


A woman, whose age is not mentioned, had decreased vision, glauco- 
matous excavations of the disks and contracted visual fields in both eyes. 
Under most careful control, the intra-ocular tension failed to show an 
increase at any time. This case of “glaucoma without increased ten- 
sion” showed no pathologic changes in the stereoscopic roentgenograms, 
as described by R. Thiel (Ber. d. Versamml. d. deutsch. ophth. 
Gesellsch., 1930, p. 133). 


K. L. Stott. 
Injuries 


DAMAGE TO THE EYE CAUSED BY THE ROENTGENOLOGIC TREATMENT OF 
ExtTra-OcuLaArR DISEASE. W. ROHRSCHNEIDER, Deutsche med. 
Wehnschr. 58: 1126 (July 15) 1932. 


The author calls attention to the late manifestations of roentgen 
therapy directed to lesions about the eye and head. The especial lesion 
produced is the cataract. The conjunctival vessels may be traumatized, 
widening of the lumens takes place and a condition similar to telangiecta- 
sia of the skin may take place, or actual destruction may ensue with a 
residue of a pearly white line. The cornea may show opacities in its 
posterior layers and may progress to actual degeneration and loss of 
nutrition, with perforation, intra-ocular infection and loss of the eye. 
The results to the lens are usually seen after two or three years, and are 
typical in that the cataract formed is characteristic only of opacities due 
to the x-rays. Owing to the fact that the lens absorbs most of these 
rays, injury to membranes of the eye posteriorly are quite rare. Four 
of the author’s cases are cited in which cataract occurred following 
treatment for an extra-ocular lesion with a single dose. Of twenty-six 
other cases reported in the literature in which treatment was applied for 
an extra-ocular lesion, twenty showed changes in the lens. Glaucoma 
occurred in one case. The lesions treated are commented on. Treat- 
ment of tumors of the brain by roentgen therapy and high voltage aber- 
rant rays, when some other portion of the body is treated, have caused 
cataracts. A plea is made for protection of the eyes by a lead prosthesis, 
which is readily inserted under local anesthesia. A bibliography is 


appended. L. L. Maver. 


Lacrimal Apparatus 


CONGENITAL FISTULA OF THE LACRIMAL Sac. G. TIRELL!, Rassegna 
ital. d’ottal. 1: 66 (Jan.-Feb.) 1932. 


Only thirty-six cases of this condition were found in the literature, 
four with a report of histologic examination. A girl, aged. 20 years, 
showed two small openings in the skin below the internal canthi, from 
one of which pus was expressed on blowing the nose. Both nasolacrimal 
ducts were patent, and the tear points were normal. The largest of the 
two tracts was excised, and healing was uneventful. Sections showed a 
fistula lined with stratified squamous epithelium with some infiltration 
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of mast cells and plasma cells beneath this. The author believes that 
such congenital fistulas may be explained as outgrowths of the fetal naso- 
lacrimal duct. A bibliography is appended. S. R. Girrorp. 


Neurology 


NEURITIS OF THE NASAL NeErRvE. Francois, Arch. d’opht. 48: 766 
(Nov.) 1931. 


After first describing a personal observation, the author reviews 
the anatomy of the ophthalmic branch of the fifth nerve, going into 
considerable detail in regard to the nasociliary branch. He also describes 
the composition and distribution of Meckel’s ganglion. The symptoms 
of neuritis of the nasal nerve are oculonasal in character. 1. There is 
usually a lesion of the anterior. pole of the eye (corneal ulcer with or 
without hypopyon, iritis, mild cyclitis, mild conjunctivitis, a disturbance 
of the corneal epithelium discoverable only with the slit-lamp). 2. Very 
violent attacks of neuralgic pain occur paroxysmally, out of proportion 
to the ocular condition. These attacks of pain are accompanied by 
enormous hydrorrhea. 3. There is marked congestion of the nasal 
mucosa of the lower turbinate, which is also extremely sensitive to 
touch. 4. Often there are skin changes, dry herpetiform vesicles or 
crusts. 5. The pain is promptly relieved by the application of cocaine 
and epinephrine or butyn and epinephrine to the mucous membrane of 
the anterior superior part of the nasal fossa, and is unaffected by the 
instillation of cocaine into the conjunctival sac. 6. Rapid and lasting 
cure, which rebelled to all the ordinary ocular therapeutic measures, 
follows this application. The differential diagnosis between the three 
conditions—neuritis of the nasal nerve, Meckel’s ganglion syndrome and 
ciliary neuralgia—is discussed. The etiology has been ascribed to nasal 
spurs in two cases by d’Arganaraz and Espildora, an acute infectious 
process by Charlin in two cases and to a mild rhinitis with a deviated 
septum in the author’s case. The onset of this neuritis, according to 
Charlin, may be due to strangulation of the nerve at its entrance into 
the nasal cavity by swelling and congestion of the mucous membrane of 
the nose. The rapid relief obtained by the treatment, used with success 
in his case, leads the author to support this hypothesis. 


S. B. Martow. 


Two CASES OF PARALYSIS OF THE OcCULOMOTOR NERVE FOLLOWING 
THE PREVENTIVE INJECTION OF ANTITETANIC SERUM. VALERIO, 
Arch. d’opht. 49: 181 (March) 1932. 


The author records two observations of complete paralysis of the 
oculomotor nerve following a second injection of antitetanic serum. 
This serum acts as a true poison, much like nicotine, alcohol, etc., leading 
to an intrafascicular edema which interrupts the function of the nerve. 
These paralyses are relatively rare and do not imply the need of restric- 
tion in the use of the serum. Both the patients observed recovered 
completely after a month through the use of diathermy. According to 
the author, simple edema is the most rational explanation for the occur- 
rence of this condition. S. B. Marrow. 
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Ocular Muscles 


HyperpuoriA, Its Etiotocy, DIAGNosIs AND TREATMENT. J. H. 
DunnIncToN, Am. J. Ophth. 14: 1140 (Nov.) 1931. 


The author quotes statistics of the frequency of hyperphoria, and 
cites the theories explaining it. He believes it results from muscle 
paresis in the vast majority of cases. The necessity of determining the 
deviation in the six cardinal directions of gaze is emphasized by the 
author, who uses the screen and parallax test of Duane, with careful 
plotting of the diplopia when present. In treating hyperphoria, the 
prisms are split between the two eyes, and the amount of correction 
never exceeds the amount of hyperphoria in the lower field. If opera- 
tion is necessary, Duane’s precepts are followed. 


W. S. REESE. 


CONTRIBUTION TO THE StTupDyY OF TRANSITORY Drp.Lopia. V. 
RasinowlItscu, Arch. d’opht. 49: 454 (July) 1932. 


A case of transitory diplopia coming on with a mild facial paralysis 
in a patient who had for years had an old paralytic strabismus is 
described by the author, who has been unable to find an analogous case 
in the literature. Examination revealed a paralysis of the left external 
rectus. Diplopia tests in the dark room demonstrated a horizontal 
homonymous diplopia in the primary position, and with difficulty a 
vertical diplopia could be shown when the left eye was turned down and 
in, suggesting involvement of the left fourth nerve. The fact that the 
patient’s brother has a similar condition and both have other identical 
congenital malformations leads the author to believe that the paralysis 
was in the nature of an abiotrophy. To explain the diplopia, he suggests 
that the same toxic process which produced the facial paralysis had an 
action on the cerebral cortex which brought about a temporary suspen- 
sion of the phenomena of suppression which had become well developed. 
In addition, the fright to which the patient was subjected at the onset of 
the condition may also have had a psychologic effect. 


S. B. Martow. 


Operations 


SomME BIOLoGICcCAL PRINCIPLES WHICH UNDERLIE OPHTHALMIC 
Prastic Surcery. E. B. Spaetu, Am. J. Ophth. 15: 589 (July) 
1932. 


The author presents briefly, because of space limitations, most of the 
procedures used in correcting defects about the eyes and the eyelids. 
He gives a working description of methods described with diagrams and 
photographs of illustrative cases. Anesthesia and sterilization are dis- 
cussed. The use of free skin grafts, both dermal and dermo-epidermal, 
sliding flaps and pedicle flaps, with the technic as well as the indications 
for their use, are discussed. 

The author described various types of defects wherein free skin or 
pedicle grafts are indicated. Some of these indications are rather hard 
and fast rules, while others are more flexible. 
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The work necessary in cases of plastic ophthalmic defects even 
before any surgical procedure is attempted is emphasized. Mucous 
membrane, bone and cartilage grafts and the surgical principles and 
devices for their successful application are discussed. The use of pro- 
tective dressings and correct postoperative care is outlined as important 
factors in procuring desired results. 

In general, free skin grafts are to be used in those types of cases 
wherein there is a definite loss of soft tissue and a probability of remov- 
ing the scar tissue deposited in the defect. It seems that this includes a 
large portion of the cases which appear for correction, but it does not 
include many more serious and more difficult ones. They are those in 
which there is extensive loss of soft tissue; those of long standing with 
a large amount of cicatricial contracture present, which cannot be wholly 
freed of this, and those without a base of firm layer of normal tissue on 
which free skin grafts can be satisfactorily placed. These two types are 
quite in contrast to those cases of simple scar resection. 

When soft tissue is lost, it must be replaced by some method. If 
one can satisfy oneself that there has been no loss of soft tissue, that 
the defect is simply one of cicatrix and subsequent deformity, it is an 
easier matter to return the tissues to their proper position by sutures 
after their dissection. 

AuTHor’s ABSTRACT. 


THE Contact GLass AS AN AID IN CORNEAL PLASTIC SuRGERY. R. E. 
Wricnt, Brit. J. Ophth. 16: 473 (Aug.) 1932. 


After applying a pedicle ribbon conjunctival flap to a prepared 
fistula of the cornea in the pupillary area, a fairly flat contact glass was 
applied which held the flap stretched into position. It was not removed 
for seven days, but the flap was inspected through the glass from the 
second day onward. On the fourth day the end of the flap was free 
inside the concavity of the glass. On removing the glass, three days 
later, it was seen that the flap had taken immediately over the prepared 
area. A good sound graft was assured. In another instance an 
epithelial graft was taken from the inside of the arm and laid on the 
prepared floor of the ulcer, the ends being buried beneath the limbal con- 
junctiva at either end of the 45 degree diameter. A contact glass was 
then placed in position. An excellent result was secured. 


W. ZENTMAYER. 


OptTIcaL [RIDECTOMY, INDICATIONS, METHOD AND VALUE. J. FosTER, 
Brit. J. Ophth. 16: 476 (Aug.) 1932. 


Optical iridectomy is indicated when there is a percipient retina in 
two classes of cases: 1. Optical obstruction only of the pupil by 
opacities of the cornea or lens, more rarely by keratoconus, and by dis- 
location of the lens. 2. Pupillary deformation when the pupil is 
deformed by synechiae: (a) occlusio and seclusio pupillae with an intact 
lens; (b) drawing up of the pupil to the section after extraction of the 
lens. In class 1 there is a choice of three operations: ectomia ex iride 
cum sphincterectomia, ectomia ex iride simplex and _iridoto-iridecto- 
medialysis. 
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In class 1 there were twelve cases: Of five elective cases, none was 
improved; of seven necessitous cases, three showed improvement. In 
class 2a there were nineteen cases: Of the five elective cases, one 
showed improvement. Of the necessitous cases, three were improved 
temporarily, one slightly and three greatly. In class 2 b, two of the four 
necessitous cases showed improvment. Each of the thirty-five cases is 
briefly abstracted. 

W. ZENTMAYER. 


ELECTROSURGERY OF THE EYE AND Its SURROUNDINGS: EXPERIMENTS 
ON Raspit Eves IN DETACHMENT OF THE RETINA AND EXTRAC- 
TION OF THE LENs oF Cats. Jess, Klin. Monatsbl. f. Augenh. 
87: 838 (Dec.) 1931. 


The advantages and disadvantages of electrosurgery are discussed by 
Jess. This method of using the knife in connection with high frequency 
currents has been used for malignant tumors, especially carcinomas of 
the lids and the osseous orbit. Subsequent coagulation of the wound 
surface has yielded permanent results in many cases. 

The author has made successful experiments on the eyeballs of 
rabbits. He used a needle, devised by himself, to agglutinate circum- 
scribed detachments of the retina to the choroid. Microscopic examina- 
tion showed a firm union of the two membranes. Detailed description 
is given of this method. It may be safely attempted in human eyes, 
since electrothermic measurements proved that the use of high fre- 
quency currents barely raises the intra-ocular warmth and that the 
adjoining retina will not be damaged. Jess, furthermore, employed high 
frequency currents to extract the lenses of cats. After completed 
corneal section, a fine needle electrode, insulated up to its tip, is intro- 
duced into the lens and a high frequency current of 40 ma. is passed for 
from one to two seconds. A white area of coagulation in the paren- 
chyma of the lens, forming around the needle instantly and firmly, allows 
the removal of the lens. The temperature rose less than 1 C. (1% F.) 
in the periphery of the lens during the operation, which the author 
considers free from danger in extracting human lenses. 


K. L. Stott. 


Orbit, Eyeball and Accessory Sinuses 


INTRA-OCULAR CYSTICERCUS WITH SPONTANEOUS RECOVERY IN ONE 
Eye, AND CurE AFTER GALVANOCAUTERY IN THE OTHER EYE. 
H. Weve, Klin. Monatsbl. f. Augenh. 87: 597 (Nov.) 1931. 


The author reports a detailed history, examination of the blood and 
changes in the fundus of both eyes of a girl, aged 18 years. The vision 
of her right eye began failing in 1929, a year after her arrival in Holland 
from Surinam. Partial restitution followed, until the left eye became 
involved, in 1930, when the general health of the patient was failing. A 
cysticercus was found in the vitreous of both eyes. Veil-like opacities 
were present in the vitreous and pigmented spots in the choroid. The 
optic nerve of the left eye was inflamed. The cysticercus did not present 
the shape of a cyst in the right eye, but appeared as a chalklike disk near 
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the nerve head. In the left eye the cyst could be detected at the apex 
of a flat cone. The general symptoms suggested involvement of the 
brain, but these disappeared after spontaneous healing of the right eye. 
Two diascleral ignipunctures in the left eye were made. The first resulted 
in improvement of the vision ; the second, in shrinking of the cyst. Nor- 
mal vision was regained two months later. No recurrence was observed 
during the following eighteen months. K. L. Srott. 


INFLAMMATORY DISEASES OF THE ORBIT IN OSTEOMYELITIS OF THE 
SUPERIOR MAXILLA IN INFANTS. E. Custopis, Klin. Monatsbl. f. 
Augenh. 87: 631 (Nov.) 1931. 


W. C. Posey was the first to describe the connection between dis- 
eases of the orbit and osteomyelitis of the superior maxillary bone in 
infants (Orbital Cellulitis from Disease of the Superior Maxilla in 
Child, J. A. M. A. 59: 1020 [Sept. 21] 1912). This type of osteomye- 
litis usually occurs during the first weeks after birth, and less frequently 
after the first year of life. In its most severe form it manifests itself 
by fever, vomiting and other general symptoms in addition to the max- 
illary condition. It is lethal within three or four days, even if extensive 
incisions are made. The second form shows the general symptoms in 
a less serious degree, the local changes predominating. Congestion and 
induration may extend from the lids to the cheeks and neck. The gin- 
giva and alveoli are swollen; abscesses and fistulas develop on the lower 
lid, especially at the nasal canthus, and finally the orbit and retromaxil- 
lary space become involved. The prognosis is unfavorable when metas- 
tases occur in the bones, joints, lungs and kidneys, and when toxic 
symptoms appear. The course in this type of disease may be acute or 
chronic. Four of the five cases observed by Custodis were lethal. 
According to Bosse-Meumann, who reported on three of Custodis’ cases 
(Arcu. F. OPHTH. 126: 465, 1931), the mortality is 29 per cent. Punc- 
ture of the antrum with a heavy hypodermic needle is recommended for 
diagnostic purposes in advanced phlegmons. This may be done through 
the skin, the mouth or the nose. The initial stage of the disease is liable 
to be mistaken for a disease of the lids or tear sac. Subperiosteal prog- 
ress of the disease may lead to displacement of the globe, and is usually 
coupled with protrusion and frequently with chemosis. Severe forms 
of phlegmons may involve the optic nerves or the pupillary tract, as 
happened in one of Custodis’ cases, in which, furthermore, venous 
thrombosis caused preretinal hemorrhages. The expulsion of sequesters 
and the formation of encasing involucra may bring about recovery in 
milder forms running a chronic course. The therapy is surgical. Early 
and extensive opening of the diseased area is essential; splitting of the 
abscess alone is insufficient. Healthy tissues (especially the dental 
anlage) must be spared. Proper nutrition of the infant is of importance. 


K. L. Stott. 





Pharmacology 


PHARMACOLOGIC STUDY OF THE ACTION OF HARMINE ON THE EYE. 
G. Satva, Arch. di ottal. 39: 261 (June) 1932. 


The alkaloid of Banisteria coapi used in the treatment of muscle 
spasm in parkinsonism was tested by instillation in the human eye and 
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by local and general administration in rabbits. The most marked prop- 
erties observed were a definite anesthesia of the cornea and conjunctiva 
after instillation or subconjunctival injection of a 2 per cent solution. 
The corneal epithelium is seen by the slit-lamp to be edematous. Con- 
gestion and chemosis are also present. Anesthesia after instillation 
begins in from five to seven minutes and lasts from twenty to thirty 
minutes. No effects were noted on the size of the pupil, accommodation 
or intra-ocular tension or on the chemical constituents of the aqueous 
as shown by estimations of its refraction index and albumin content. 
Intravenous injections of large doses (1 cc. of a 2 per cent solution) 
caused nystagmoid movements of the extra-ocular muscles as well as 
spastic contraction of other muscles of the body. 


S. GIFFORD. 


D1aGNostTic PupiLtLary DILaATIon. R. HartTLers, Deutsche med. 
Wehnschr. 58: 735 (May 6) 1932. 


This is a plea for the use of a drug combination originally reported 
by Sattler to cause rapid dilation of the pupil for diagnostic purposes, 
which dilation gives little discomfort to the patient. The formula used 
is as follows: 


; Gm. or Cc 
Racemic ephedrine hydrochloride......................-- 0.5 
Homatropine hydrobromide................cssceeccceees 0.03 
acc cc cen tec ene unin eas akakeamiinesaiws 10.0 


In from three to five minutes dilation takes place, and in from 
fifteen to twenty minutes a degree of dilation is reached which lasts 
only a few hours and is sufficient for all diagnostic purposes. The pupil 
is not absolutely fixed, but the excursions are limited. Patients do not 
complain of the use of ephedrine. A bibliography is appended. 


L. L. Mayer. 


Physiology 


OpTIcAL REGISTRATION OF THE INTRA-OCULAR PRESSURE. K. 
VELHAGEN, Jr., Arch. f. Augenh. 106: 493, 1932. 


An instrument for the optical registration of intra-ocular and arterial 
blood pressure is described. The intra-ocular pressure is recorded in 
the usual manner with a Wessely manometer. Attached to the lever 
which records the changes in volume of the rubber tambour is a small 
mirror. The beam of light from an arc lamp is focused on this mirror 
and directed onto the moving photographic film. Excellent records are 
presented of the effects of various drugs on the intra-ocular and general 
blood pressure of experimental animals, showing the changes noted by 
all other previous investigators. 


F. H. Apter. 
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MEASUREMENTS OF BLoop VOLUME IN THE RABBIT’s EYE WITH RapDIO- 
ACTIVE INDICATORS: III. CHANGES IN BLoop FLow DUE To 
TRAUMA, AFTER THE APPLICATION OF VARIOUS DRUGS AND IN 
HerPefic KerRaTiTis. Kari ScumMipt, Arch. f. Augenh. 106: 
504, 1932. 


In a series of previous communications (Arch. f. Augenh. 104: 417, 
1931) the author demonstrated a method of measuring blood flow in 
experimental rabbits, using radiothor as an indicator. In this study he 
failed to demonstrate any radioactive substance in either the aqueous 
humor or the vitreous. Commenting on this, Poos (Arch. f. Ophth. 
127: 487, 1931) called attention to the fact that the absence of radio- 
active substances in aqueous and vitreous might be due to the use of too 
small quantities of radiothor circulating in the blood to be detected in 
these fluids. 

The author obtained a larger supply of radiothor and repeated his 
experiments, and now reports that when larger quantities are used radio- 
thor appears in both aqueous and vitreous in a relatively short time after 
injection into the blood. The total amount in aqueous and vitreous, 
however, never exceeded 5 per cent of the total amount in the remainder 
of the eye. This relative small amount of radioactive substance appear- 
ing in the aqueous and vitreous, compared with the amount in the rest 
of the eye, is maintained even in experiments which cause a large blood 
flow through the eye. 

By applying trauma of various kinds to the eye the author found 
that simultaneously with the fall in intra-ocular pressure there occurred 
a marked increase in the blood flow through the eye. The instillation of 
atropine caused a marked decrease in blood flow, while pilocarpine and 
physostigmine caused a marked increase in blood flow. Drugs which 
reduce intra-ocular pressure act the same, therefore, as trauma in caus- 
ing a large increase in the blood flow through the eye. This leads to the 
assumption that the fall in intra-ocular pressure due to miotics is due to 
the changes which these drugs produce in the circulatory conditions 
within the eye, an increase in blood flow tending to produce hypotony 
and a decrease in flow causing hypertension. 


F. H. ApLer. 


Retina and Optic Nerve 


Optic ATROPHY AFTER INJECTIONS OF ARSENIC. T. H. BuT Ler, Brit. 
J. Ophth. 16: 356 (June) 1932. 


The author first alludes to the view that the optic atrophy and neu- 
ritis seen in syphilitic patients who have been treated by injections of 
organic arsenic may be due, occasionally at any rate, to direct toxic 
action of the drug on the nerve. It is recognized that the pentavalent 
preparations are more liable to cause optic atrophy than the trivalent. 

Butler had under his care twins who were suffering from congenital 
syphilis. The mother had bilateral optic neuritis associated with a 
strongly positive Wassermann reaction. The optic nerves became com- 
pletely atrophic. She died in a mental hospital from her syphilitic 
infection. 
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The twins were first seen at 5 years of age. They were both girls. 
One had the typical appearance of congenital syphilis and a positive 
Wassermann reaction. Both eyes had poor fixation. The rigid eye was 
converged. There was no note of choroiditis or of pallor or atrophy of 
the optic nerve. The patient was given eighteen injections of a trivalent 
preparation, and also pills of mercury with chalk and syrup of ferrous 
iodide. Four and a half years later there were bilateral consecutive optic 
atrophy and disseminated choroiditis. 

The other twin had typical stigmas of congenital syphilis; the Was- 
sermann reaction was not taken, and no treatment was received. This 
apparent neglect was due to the illness and blindness of the mother. It 
is assumed that neither of the children had any abnormality of the 
choroid and optic nerve at the time of the first examination. 

Two and a half years later the optic disks in the second patient were 
normal ; the right choroid showed a slight pepper and salt pigmentation 
and the left a diffuse choroiditis, and there were areas of white infiltra- 
tion, especially along the vessel. The left eye was converged 40 degrees. 

It is quite obvious that the condition of the child who was treated 
with the trivalent preparation was far worse than that of her sister who 
received no treatment; yet they had the same infection. 

It is the logical conclusion that in this case the arsenical preparation 
had a deleterious effect on the optic nerve. 

W. ZENTMAYER. 


RETINAL DETACHMENT OCCURRING PROBABLY AFTER HERPES ZOSTER 
OPHTHALMICUS IN A CASE OF SIMPLE GLAucoMA. A. A. B. 
Scott, Brit. J. Ophth. 16: 358 (June) 1932. 


The patient was a man, aged 64. Vision in the left eye had been 
failing for one year. There was primary congestive glaucoma with 
tension equal to 70 mm. of mercury (Schidtz). Under physostigmine, 
the tension fell to40 mm. The cornea cleared, revealing a deep glauco- 
matous cupping of the optic nerve. This condition remained unchanged 
until an attack of herpes zoster ophthalmicus on the left side occurred, 
twenty-three months later; when the eye was again examined, the ten- 
sion was 18 mm. There was almost complete detachment of the retina 
without visible tears. There were neither corneal precipitates nor vitre- 
ous opacities. The lens subsequently became opaque. 

As there was no examination of the eye for three months previous 
to the onset of the herpes, it cannot be definitely established that the 
detachment was subsequent to the herpes. As there was no history of 
injury, severe cough or physical strain during this time, however, and 
as the state of the eye had remained unchanged for twenty months, the 
presumption is that the reduction of tension and the retinal detachment 
took place after the herpes. The suggestion is made that in this case 
the detachment was due to the lowering of the previous high tension. 


W. ZENTMAYER. 


CAUSE OF DETACHMENT OF THE RETINA FoLLowinG Tears. H. 
Davins, Arch. f. Augenh. 106: 567, 1932. 


The significance of tears in the retina in the production of detach- 
ment of the retina has come largely into the foreground as a result of 
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the Gonin operation. Gonin himself, Vogt, Lindner and others assume 
that the tears are the actual cause of the detachment. They base this 
claim on the frequency with which tears are found in cases of fresh 
detachment, and on the reports of cure of detachment following 
attempted closure of the tear with the cautery (Gonin operation or a 
modification ). 

Schieck, Wessely and many others, however, are not willing to 
accept this explanation, and do not believe that the tear has as yet been 
proved the cause of retinal detachment. Zur Nedden wrote as follows: 
“In my opinion the significance of retinal tears as the cause of detach- 
ment has been over-estimated. It is not the cause, but a symptom of 
retinal detachment, and is not always of regular occurrence, for there 
are many cases of spontaneous retinal detachment in which a tear is 
absent.” 

Deutschmann assumed the following point of view: “If one recog- 
nizes—and one must, according to everyday clinical observation—two 
possible forces, i.e., pull from in front, and pressure from behind, so 
one must recognize the tears as having a twofold origin, either primary 
or secondary. The dogma of the tear as a sine qua non for detach- 
ment of the retina falls down, however.” 

As illustrating the change in opinion from the strict view of Gonin, 
Davids points out that recently Lindner departed from the classic 
Gonin operation, and turned to the operation of Guist, or a modification 
thereof, which has as its object delimitation of the area of detachment, 
and not direct closure of the hole. In fact, nearly all the recent opera- 
tions which have been designed to cure detachment have seemingly been 
conceived with the point in view of delimiting the total area of detach- 
ment, forming a reactive inflammation in the underlying choroid which 
eventually leads to adhesions between the retina and the choroid, and 
not attempting to close the tear. 

In order to throw some light on the relative importance in the 
etiology of detachment which a tear plays, the author reports the fol- 
lowing case: 

A 57 year old woman was seen with advanced myopia and macular 
changes. In the right eye there was an atrophic macular choroiditis, 
and in the left a large, round lesion measuring one-third disk-diameter ; 
it was gray and the edges were slightly veiled. The patient’s sight 
had been failing gradually for several years. In 1932 the vision in the 
left eye suddenly dropped. A tear was now visible at the site of the 
previous macular lesion in this eye. A detachment of the retina then 
began, which was followed until the detachment was total. In this case, 
therefore, it could be definitely ascertained that before the detachment 
took place a tear of the retina occurred, and that the detachment 
progressed from this. 

A discussion follows of the underlying pathologic process by which 
the detachment occurred. The author concludes that the retina was not 
lifted up by the entrance of vitreous through the tear, but by some 
pressure from behind. The origin of this subretinal pressure he 
explains in the following manner: Following the perforation a small 
amount of vitreous gets between the retina and choroid, and this, in the 
course of time, sets up an inflammation in the choroid which leads to 
an exudation. The exudation lifts the retina up and detaches it. 
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The author insists that closing the tear in the retina is the essential 
part of the operation, because by so doing the entrance of vitreous 
under the retina is prevented and the hypothetic inflammatory exudation 
from the choroid checked. F. H. Apter. 


TECHNICAL OBSERVATIONS ON THE OPERATIVE TREATMENT OF 
DETACHMENT OF THE RETINA. H. ArruGa, Ber. ti. d. Versammil. 
d. deutsch. ophth. Gesellsch., 1932, p. 478. 


Without doubt the immediate placing of the patient operated on for 
detached retina at absolute rest is of great importance for successful 
reattachment. But of even greater importance is the putting of the 
globe of the eye itself at rest. This is accomplished by suturing the 
eyeball to the lower lid. The author employed the method in his last 
twenty-eight cases. 

The suture is passed through the tendon of the inferior rectus (if 
only the conjunctiva is included, the suture usually tears through in 
four or five days) from 10 to 12 mm. from the limbus. It should be 
put in place before the operation to avoid the possibility of loss of vitre- 
ous by pressure after trepanation. In the lid the suture goes through 
the cartilage from 2 to 3 mm. from its margin, and the two strands are 
from 4 to 6 mm. apart, thus preventing cutting of the skin, which 
causing looseness of fixation defeats the purpose of the suture. The 
knot is tightly tied; even so a very small amount of movement of the 
globe returns after a few days. 

During operations in which the inferior rectus must be cut, as in 
the Lindner-Guist technic, the suture is put through both ends of the 
muscle, that through the posterior rectus being passed first. 

Although the number of cases in which this procedure has been 
followed is not great, nevertheless, it seems to be a valuable adjunct for 
the successful outcome of the operation. Occasionally the resulting 
edema of the lid leads to a temporary entropion, or there may be a 
symblepharon, which is easily corrected by severing the attachment. 

The author has devised a small screwlike instrument to be used as a 
plug in those areas in which the choroid has been perforated during 
trepanation of the sclera. Instead of discontinuing the operation when 
this mishap takes place, the device is screwed into the hole by the aid 
of a thin handle fitting into its upper part, until a disk at the end of the 
thread closes the aperture. Several of these devices may be used when 
various points of puncture have resulted. S. L. RHope. 


RHINOGENOUS RETROBULBAR NEURITIS WITHOUT CLINICAL SYMPTOMS 
OF THE Nose. I. I. TAKACHIROVA and M. M. TER-AGANESIAN, 
Russk. j. opth. 14: 363 (Oct.-Nov.) 1931. 


The anatomic correlation of the accessory nasal sinuses and of the 
visual organ is described. The differential diagnosis of retrobulbar neu- 
ritis of rhinogenous origin and that caused by multiple sclerosis is dis- 
cussed, and a review of the literature is given. 

Two cases are reported. In one of these vision was impaired to 
counting fingers in each eye. There was an absolute central scotoma. 
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The temporal half of each disk was pale. In the other case complete 
loss of vision in each eye within a few days was recorded. There was 
a marked pallor of both optic disks. No cause could be traced in either 
case. The sinuses were opened and drained on both sides, and there was 
a marked improvement of vision in both cases after a rather long period 
from six to nine months. 

The author stresses the importance of this operative intervention in 
all cases of retrobulbar neuritis of unknown etiology. 


O. SITCHEVSKA. 


Trachoma 


TRACHOMA AND TRACHOMA PREVENTION WorK IN Missouri. C. E. 
Rice and J. E. Smiru, Pub. Health Rep. 47: 883 (April 15) 1932. 


Rice and Smith report that the incidence of trachoma in Missouri 
seems much higher in the southern part of the state than in the northern 
part. One area of 2,506 square miles in southern Missouri shows a 
trachoma incidence rate of almost 20 per thousand. The probable per- 
centage of blindness due to trachoma in Missouri, under the present leg- 
islative definition of blindness, is 3.9 of the total number of cases of 
trachoma. Of 3,893 cases of trachoma seen, 65 per cent were in males. 
Of 1,154 complete records studied, 88 per cent showed the presence of 
pannus involvement of the cornea. There was corneal damage sufficient 
to bring vision down to 20/200 or less in both eyes in 12.5 per cent of all 
cases seen. Of 1,148 persons hospitalized at Rolla, 7.1 per cent have been 
hospitalized three or more times. The authors estimate that there are 
17,000 active and inactive cases of trachoma in Missouri at the present 


time. Epitor’s Asstract. [J. A. M. A.] 


TRACHOMA AND THE TUBERCULOUS. J. SE&DAN, Rev. internat. du 
trachome 9: 138 (July) 1932. 


Angelucci believed that trachoma and tuberculosis were antagonistic 
diseases. Some patients with trachoma consequently have been treated 
by injections of tuberculin. In the past five years at Marseilles, Sédan 
has not observed a case of corneal complication among patients with 
trachoma and tuberculosis. He cites two cases of severe trachoma, in 
which the ocular condition improved after symptoms of pulmonary 


tuberculosis appeared. J. E. Lesensoun. 


ON THE TREATMENT [OF TRACHOMA] BY CHAULMOOGRA OIL. PaGEs, 
Rev. internat. du trachome 9: 167 (Oct.) 1932. 


Pagés has had the opportunity in Morocco of treating from 700 to 
800 patients with trachoma monthly, and has given the chaulmoogra oil 
treatment an extensive trial. He concludes that this remedy is without 
specific action on the trachoma virus, and not only presents no advan- 
tages over standard methods of therapy, but is generally less efficacious. 


J. E. LeBensoun. 
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Tumors 


PAPILLOMA OF THE LACHRYMAL Sac. R. B. Hiro, Brit. J. Ophth. 16: 
416 (July) 1932. 


A woman, aged 39 years, exhibited a swelling at the site of the right 
lacrimal sac. Pressure over it caused pure blood to escape through the 
punctum. On opening the sac a large papilloma was found. Severe 
hemorrhage compelled the destruction of the remains of the sac and 
checking of the hemorrhage by use of the Paquelin cautery. 

The papillae of the growth were composed of cylindric cells on a 
definite basement membrane with a vascular core of fibrous tissue. 

A case of papilloma of the caruncle, in which the growth was 
removed without evidence of recurrence two years later, and a case of 
papilloma of the conjunctiva are also recorded. 

W. ZENTMAYER. 


Tumors OF RATHKE’s PoucH. MIGUEL VipAurR, Arch. de oftal. 
hispano-am. 32:1 (Jan.) 1932. 


From clinical considerations, the author considers the following case 
to be one of tumor of Rathke’s pouch. Surgical confirmation could not 
be obtained. A woman, 25 years of age, presented an amenorrhea of 
seven years’ duration, with loss of strength, polyuria and visual dis- 
turbances. There was primary atrophy of the optic nerve in the left 
eye, and pallor of upper part of the disk in the right eye. Vision in 
the right eye equaled 2/3; in the left eye, fingers at 3 meters. There 
was bitemporal hemianopia. A roentgenogram of the cranium revealed 
destruction of the sella and sharpening of the anterior clinoid processes 
with shadows from calcareous deposits in the suprasellar region. 

The report is supplemented by an extensive consideration of tumors 
of Rathke’s pouch. The author strongly opposes all roentgen treat- 
ment as useless, affecting injuriously the optic nérve, favoring its 
atrophy and rendering subsequent surgical intervention more difficult 
from consequent proliferation of connective tissue. 

C. E. Frinway. 


ANGIOMA OF THE CHoROID: Report oF A CASE. O. LINDENMEYER, 
Klin. Monatsbl. f. Augenh. 88: 339 (March) 1932. 


Opkthalmoscopic descriptions have been given in only six of the 
twenty known cases of angioma of the choroid. Five of these six 
patients underwent enucleation for supposed sarcoma. The sixth eye 
had to be enucleated for absolute glaucoma after twenty years’ observa- 
tion by Hirschberg, who termed the condition “benign fibromatous dis- 
ease of the choroid.” 

Lindenmeyer reports the case of a man, aged 36, whose eyes had 
been normal at the age of 14 years. Vision began to fail in the 
right eye, and the diagnosis of central chorioretinitis was made in 1919, 
when the man was 25 years old. A grayish-white, round prominence, 
measuring 3 disk-diameters, was seen in the macular region in 1924, 
when vision was reduced to perception of hand movements. When 
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examined by Lindenmeyer in 1931, this prominence had become 0.5 
disk-diameter larger. It extended from the disk beyond the macula and 
measured from 3 to 4 diopters in height; its surface was wavy, the 
border well defined by steep edges and the color grayish green. No other 
changes were found; the tension was lower than in the left eye. Of 
diagnostic importance in angioma of the choroid are: the age, ranging 
usually between 20 and 40 years; angioma or nevus in other parts of 
the body; absence of ocular inflammation; location of the tumor in 
close proximity to the disk; well defined, steep margins and slow growth 
of the tumor, which may present a white, gray, yellowish, greenish or 
bluish hue. Of greatest importance is the field of vision, which shows 
a scotoma with an adjoining sector-shaped defect; the latter does not 
correspond to the size of the tumor. K. L. Stott. 


Uvea 


Tue RELATION OF TUBERCULOSIS TO CHRONIC Uveitis. W. C. 
FinnorF, Am. J. Ophth. 14: 1208 (Dec.) 1931. 


The author gives a history of tuberculous uveitis from the time of 
its recognition more than a hundred years ago. Following Koch's work, 
Haab was the first to demonstrate the presence of tubercle bacilli in 
ocular lesions. Discussion then arose as to whether ocular tuberculosis 
was acquired directly from the air or infected material, or whether it 
came through the blood stream, the latter theory now being generally 
conceded. The author remarks the variation of statistics as to the 
frequency of tuberculous uveitis. He cites cases in which he demon- 
strated tuberculosis microscopically in eyes removed from persons in 
whom there was no evidence of tuberculosis clinically. When feasible, 
he recommends removal of a portion of diseased tissue and inoculation 
into the peritoneal cavity of a guinea-pig or rabbit, which will greatly 
aid in establishing the diagnosis should tuberculosis develop in the 
inoculated animal. Tuberculosis of the iris, ciliary body and choroid 
are taken up in detail, and the following conclusions are made: 1. 
Chronic uveitis is frequently of tuberculous origin. 2. Most cases of 
tuberculous uveitis are characterized by the formation of nodules. 3. 
In the diffuse forms, without the presence of nodules, it is difficult or 
impossible to make a differential diagnosis between the tuberculous and 
other forms of uveitis from clinical data and symptoms. In these cases 
only animal inoculations or microscopic examination of the affected 
tissue gives positive evidence. 4. All parts of the uveal tract are 
vulnerable to tuberculous infection. 5. The percentage of cases of 
chronic uveitis that are due to tuberculosis cannot be accurately esti- 
mated from a study of the literature. 6. Tuberculosis is more often 
the cause of chronic uveitis in persons under 25 years of age than in 
later life. 7. The symptoms of chronic tuberculous uveitis may be 
closely simulated by syphilis and sympathetic ophthalmia. 


W. S. REESE. 
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CASE OF TUBERCULOUS SCLEROKERATITIS CURED BY TRANSPLANTATION 
oF Mucosa. Dr. R. DENIG. 


Hyperemia, produced by a transplanted flap of mucosa, causes an 
increase of fluid filtrating into the corneal tissue, lays the cornea open 
to the blood current and allows increased immunization. In the case 
presented, the first sclerokeratitic attack began from the lower limbus, 
and lasted more than two years in spite of tuberculin and roentgen 
therapy. A scarred cornea resulted. The second attack started at the 
upper limbus six months after the inflammation had quieted down. 
Transplantation of mucous membrane from the lip was performed 
immediately, the tonguelike infiltration of the cornea disappeared 
promptly, and the inflammation ceased within two weeks. 

Results following transplantation in sclerokeratitis are usually good 
except in cases in which the corneal process is not: connected with the 
limbus. 


UNILATERAL Loss oF VISION IN A CASE OF MULTIPLE SCLEROSIS; 
TREATMENT WITH VASODILATORS. Dr. WALTER F. DUGGAN. 


A man, 29 years old, who had been suffering from multiple sclerosis 
for two years complained of failing vision in the left eye for eighteen 
days. Nine days after the onset, he reported inability to see even light 
with the eye. The Wassermann reaction of the blood was negative, 
and roentgenologic examination of the sinuses revealed a cyst of the 
right antrum. On examination, the vision of the left eye was 3/200, 
there was some pain on moving the eye, the pupil contracted and then 
dilated to light, and there was a moderate degree of temporal pallor. 
The field showed a central scotoma, 15 degrees in diameter for a 1 cm. 
test object. These findings pointed to a diagnosis of acute retrobulbar 
neuritis. The right eye was normal except for temporal pallor. 

The patient was given a 0.1 Gm. ampule of a compound sodium 
nitrite solution intravenously for six days (in the strength used, this 
consisted of 100 mg. of sodium nitrite in 1 cc. of an isotonic saline 
solution of sodium chloride, sodium phosphate and potassium phos- 
phate). On the morning of the fourth day, the corrected vision was 
20/70 and improved to 20/30 + after the fourth injection. Following 
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the sixth injection, the vision was 20/25—, and there was a small 
paracentral relative scotoma. 

Two weeks later the patient returned to report that vision was again 
failing in the left eye. On examination vision in the left eye was 20/70, 
and there was a central scotoma 10 degrees wide for 5/1,000 white 
(Thomasson screen). He was given a 5 minim (308 mg.) ampule of 
amyl nitrite by inhalation. Fifteen minutes later, vision in the left eye 
was 20/30 —, and there was a scotoma only for a 2/1,000 white object 
which just overlapped the fixation point in the cecocentral region. 
Although his vision varied between 20/30 and 20/25 — on the three 
following days, he was given amy] nitrite each day. Defects in the fields 
varied slightly from day to day. He was then told to use amyl nitrite 
twice a week for a month. He failed to return for further examination. 


DISCUSSION 


Dr. BENJAMIN FRIEDMAN: I can verify Dr. Duggan’s observations, 
because I saw the patient before the treatment and during the course of 
it, and the visual acuity did vary remarkably. I have a patient with 
multiple sclerosis now under treatment with compound solution of 
sodium nitrite; he presents a change from 20/200 to 20/40 on one day, 
and two or three days later vision will again be 20/200. One has to be 
careful in stating whether the changes in visual acuity are due to the 
natural variations in the course of the disease, or whether there is a 
direct connection with the injections of compound sodium nitrite solution. 

Dr. JAMES Watson WHITE: I have been following a case of 
multiple sclerosis since 1919, at which time the sinuses were drained 
because the visual damage was thought to be toxic. Some years later 
the blind spot enlarged again, and it has never gone back to normal in 
one eye. The tonsils were removed, and vision improved from 20/200 to 
20/50. We did not know about compound solution of sodium nitrite 
then. The diagnosis of multiple sclerosis was made by a neurologist only 
about two years ago, when definite signs of multiple sclerosis first 
appeared. 


Dr. EMANUEL JosEPHSON: A patient with chorioretinitis, with 
vision of 5/200 in one eye and 10/200 in the other, promptly showed 
improvement to 20/100 and 20/70 following galvanization of the eyes 
with the negative pole. The effect was reversed by applying the positive 
pole to the eye, which resulted in a diminution of vision to a lower level 
than that originally presented. Ophthalmoscopy and photographs of 
the eyegrounds demonstrated the effect of the current on retinal vascu- 
larity, dilation of the vessels by the negative pole and constriction by 
the positive pole. The effects of vasodilatation by the negative pole 
lasted as long as two weeks. By successive treatments the patient’s 
vision was maintained at the higher level for two years. 

A case of multiple sclerosis in which treatment has been given for 
almost two years has responded similarly under galvanic therapy. A 
large scotoma in the nasal field of one eye was reduced to about one 
fourth of its original size promptly after galvanic treatment. The effect 
of the treatment wore off after a lapse of time. Repeated treatment 
induced improvement of vision, but did not prevent the subsequent 
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occurrence of transitory scotomas in other parts of the field, which 
similarly responded to galvanism. 


Dr. Percy FripENBURG: In corroboration of one point brought out 
in the discussion, there is a report by Szabé, of Budapest, in a recent 
number of the Klinische Monatsblatter fiir Augenheilkunde, in which 
a large series of cases of multiple sclerosis was analyzed, and the author 
calls attention also to this marked variability in vision. Many of these 
cases were considered hysterical at first, for the reason that the temporal 
pallor comes on late or may be absent. He notes not only the rapid 
changes in vision reported by Dr. Duggan but the transfer of the con- 
dition from one eye to the other. 


Dr. Davip WEXLER: Vasodilators are certainly worthy of trial. 
While it is true that an extraordinary spontaneous recovery of vision 
occurs in multiple sclerosis, there may be distressing persistent loss of 
vision. In the past seven months I have observed a woman, aged 25, 
who suddenly complained of amaurosis in one eye, together with tem- 
porary hemiplegia and disturbances of speech and bladder function 
typical of multiple sclerosis. At present the vision is but 20/100. A 
large scotoma persists. Fresh outbursts in the course of multiple scle- 
rosis are apparently due to cellular infiltration in the walls of the smaller 
vessels supplying the particular nervous tissue involved, with consequent 
interference with lymph supply. This may be the reason why there is 
a remarkable increase in vision following the use of nitrites. It would 
be interesting to observe their effect on other symptoms, such as weak- 
ness of the bladder and muscular weakness, if they are used consistently 
in these cases. I think that this treatment cannot be dismissed because 
one sees spontaneous improvement. However, it deserves observations 
which are carefully controlled. 


Dr. ARNOLD Knapp: I think that Dr. Duggan’s presentation is of 
interest along still another line. If this observation is confirmed, as the 
lesion in multiple sclerosis is situated in the optic nerve, improvement 
after treatment must be due to some effect on the blood vessels of the 
optic nerve. The pathologic process of toxic amblyopia is located in the 
retina or in the optic nerve. Uhthoff believes it to be in the optic nerve, 
while Holden and Birch-Hirschfeld have demonstrated that the retina 
is involved. Therefore, as solution of sodium nitrite helps toxic ambly- 
opia, and if Dr. Duggan’s observation is confirmed, that the optic nerve 
lesion in multiple sclerosis is benefited, it is probable that the lesion in 
toxic amblyopia is situated principally in the optic nerve. 

Dr. Mark J. SCHOENBERG: I wonder whether Dr. Duggan has tried 
to clarify in his own mind the method of action of the nitrites or 
solution of sodium nitrite in cases like those reported by him. Appar- 
ently the condition is a vascular spasm, and the question is: Which 
blood vessels are involved? If the. central retinal artery is affected, 
ophthalmoscopy should reveal this occurrence. Where, then, does the 
spasm take place? 

Dr. WaLTER F. Duccan: In nervous tissues which are deprived 
of oxygen for any period of time atrophy occurs, and no recovery is 
possible. I feel that the advantages of this treatment are that it saves 
a great deal of time for the patient, it prevents a possible optic atrophy, 
and it gives a great deal of comfort to the patient. 
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I was unable to make out any definite marked dilatation of the blood 
vessels in the retina following the use of the ampules. Probably the main 
effect was on the smaller end-arterioles, which nourish the nerve tissue 
directly, rather than on the larger arterioles, which act as conducting 
systems and furnish no nourishment directly. 

I might mention in reference to Dr. Schoenberg’s remarks that 
Foster Moore, quoting Dawson, said that in multiple sclerosis the earliest 
changes are around the end-arterioles in the nervous system, and that 
Tredgold found that the earliest change was a cloudy swelling of the 
medullary sheaths of the nerves, so that he assumed that the glial pro- 
liferation was secondary. This thought is contrary to Bing’s statement 
that the glial tissue causes localized atrophy by its proliferation, which 
he assumes to be the primary cause of the disease. 

I had one case of toxic amblyopia recently in a man, aged 66, who 
came to the clinic with vision of fingers at 3 feet (91 cm.). Because the 
optic disks showed no pallor, he was allowed to continue smoking while 
receiving treatment. After twelve injections of compound solution of 
sodium nitrite his vision improved to 20/70 in one eye and 20/50 in the 
other. With the two eyes he was able to read 20/40. At that time he 
began to show some temporal pallor. At it was thought established that 
the nitrites had been able to overcome the vasoconstricting action of the 
nicotine, his smoking was stopped. With four more injections during 
the next three weeks, he attained a vision of 20/25 in each eye. I 
consider that the improved blood supply is the main reason why these 
patients improve so rapidly. 


EXTENSIVE DERMOID OF THE ORBIT CAUSING WRINKLING OF THE 
Retina. Dr. ARNOLD KNAPP. 


A case of corrugation of the fundus from pressure of a large 
orbital cyst was presented. This corrugation was limited to the posterior 
pole, and consisted in nearly horizontal lines running obliquely to include 
the region of the disk and macula. The corrugations did not look like 
retinal folds, particularly as the level of the blood vessels was not 
changed, and the folds were in two shades of brown, which would rather 
indicate that the principal disturbance took place in the choroid, and 
possibly in the deeper layers of the retina. A month after removal of 
the cyst the well marked optic neuritis is abating, and there has been 
an increase in axial hypermetropia of 4 diopters over that shown in the 
previous refraction. 

DISCUSSION 


Dr. Ernest WALDSTEIN : I have lately seen a woman, aged 53 or 54, 
with marked arteriosclerosis and high blood pressure, complaining about 
a slanting appearance of objects in both eyes which had developed 
rather acutely. On examination I found marked wrinkling in the 
macular region in one eye and slight wrinkling in the macular region 
of the other eye. My explanation was that it was due to an edema of 
the retina, resulting from the pathologic condition of the retinal blood 
vessels. 

Dr. Mark J. SCHOENBERG: The classic picture of wrinkling of the 
retina does not look like the condition in Dr. Knapp’s case. The retinal 
wrinkles are parallel with the margin of the disk. They run in semi- 
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circles between the optic disk and the macular area, and in the macular 
area they are radiating. They are much finer than the ones seen in this 
case. Vogt has published reports of a number of cases of wrinkling of 
the retina which were seen very well with red-free light. A study of 
this case by means of red-free light may show some details that cannot 
be seen with ordinary light. 


CasE OF CONGENITAL CATARACT WITH AN UNUSUAL History. Dr. 
DANIEL B. Kirsy. 


A white woman of 74 years with discoid cataract is of interest 
chiefly because of her use of a four-tenths per cent solution of atropine 
for fifty-six years, with no ill effects other than a mild follicular con- 
junctivitis. The cataract is of the zonular type in which the opacity is 
confined to the central portion of the lens, the fetal and infantile nuclei. 
The term discoid is applied because of the similarity to the shape of the 
ancient discus, and because of the uniform solidity of opacity, there 
being clinically no central clearer area. The patient gives no history of 
any trouble with teeth or of convulsions, but she has had simple goiter 
for many years. Her mother had cataracts of a similar type. 

On account of the appearance of senile corticonuclear opacities, with 
a decline in acuity, I removed the right cataract in capsule, using the 
Knapp technic with a good result. Examination of the interior of the 
right eye disclosed no other anomalies. 


RETROBULBAR NEURITIS AND DISEASE OF THE NASAL ACCESSORY 
S1nuseEs. Dr. W. L. BENEDICT. 


This paper with the discussion thereon appeared in full in the June 
issue of the ARCHIVES, p. 893. 


Tue Iosxrascopy Test, SIMPLIFIED. Dr. JosEPH I. PASCAL. 


This paper with the discussion thereon appears in full in this issue 
of the ArcHIveEs, p. 58. 





ROYAL SOCIETY OF MEDICINE, LONDON, SECTION 
: ON OPHTHALMOLOGY 


March 10, 1933 
A. C. Hupson, F.R.C.S., President, in the Chair 


COMPARATOR FOR PERIMETER AND SCOTOMETER CHARTS. MR. JOHN 
Foster. 


The parts of the visual fields within 25 degrees of the fixation point 
can be mapped more easily and more accurately on a scotometer than 
on a perimeter. It is desirable to compare perimeter fields with the fields 
taken on a scotometer by means of a camera lucida, manufactured by 
Messrs. Rayner, 100 New Bond Street, London. 
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In the path between the eye and the perimeter chart is a half-silvered 
mirror, which reflects light from the scotometer chart into the eye that is 
viewing the perimeter chart. Between the mirror and the scotometer 
chart a concave lens is placed, which reduces the scotometer chart to 
the same size as the perimeter chart. Small adjustments of position 
with respect to the eyepiece will give a small variation of power and of 
focus. Slight twisting of the eyepiece will bring the image of the 
scotometer chart to the center of the perimeter chart. 


Brown LINES IN THE CoRNEA. Mr. A. C. Hupson. 


I first described this condition in 1911. It has also been described 
by Staehli, who was not aware of my previous description. The lines 
are of fairly common occurrence, but the pathology of these lines is 
still uncertain. 

° 


Two CAasEs or ANGIOMATOSIS OF THE RETINA, TREATED BY RADIUM. 
Mr. R. Foster Moore. 


Both the patients are women, and each one has an eye that is blind 
from angiomatosis of the retina. I treated the first patient with radon 
seeds, which I placed as near to the growth as I could estimate. I used 
three 4 millicurie seeds, which were left in ten days, and the resulting 
scar has left no trace of angioma. 

In the second case, I used only two seeds, of only 2 millicuries each, 
three weeks ago. I left them in only three days. I do not think that 


this dosage has been sufficient, and I propose to increase it shortly, as 
it may stop the progress of the condition. 


GLIOMA RETINAE. Mr. R. Foster Moore. 


A brother of the patient presented had double glioma retinae, and 
died after both eyes were removed. One eye of the present patient was 
removed, and sections have been cut. In 1929 he presented a growth 
in the other eye. I put a radon seed in at that date, and the present 
appearance suggests a cure. There are certain changes visible which 
may be due to the radium, but the patient still goes to school. When 
last examined his vision was 6/18. Quite understandably, the mother 
refused to allow the second eye to be removed. 


FAMILIAL MACULAR DEGENERATION (Two Cases). Mr. HUMPHREY 
NEAME. 


These patients are twins, aged 11 years. The vision of the children 
was reported to be defective on examination at school. The father, 
aged 46, was said by his wife to have been so blind for a period of 
three months that he had to be led about. His sight recovered, and he 
was afterward able to do agricultural work and to read. One sister, 
aged 16 years, was said to have good sight. 

In July, 1932, both children were healthy in appearance, and seemed 
bright and intelligent. Vision was reduced to 3/60 with glasses, and 
they had good binocular fixation. The maculae showed delicate pig- 
mentary changes in the central area. 
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Cysts OF THE RETINA WITH CHOLESTEROL CRYSTALS IN OR BEHIND 
THE RETINA. Mr. HuMPHREY NEAME. 


A woman, aged 25, stated that the sight of the left eye had failed 
gradually during the past four or five years. At the age of 14 years, 
the sight was tested at school, and was considered good. No history 
could be elicited of injury to the eye or of any serious illness in recent 
years. 

Vision in the right eye is 6/6, with good direct but little consensual 
pupillary reaction. The left eye shows perception of shadows, with 
very little direct, but good consensual reaction; the pupil is larger than 
that of the right eye. The left fundus is remarkable for the presence 
of numerous brilliant iridescent crystals of flat appearance, widely dis- 
tributed in the posterior part of the eye at a deeper level than the 
retinal vessels. In the far temporal periphery two contiguous rounded 
prominences project into the vitreous. These do not undergo floating 
movement after movement of the eyeball. The optic disk is not as 
sharply defined as that of the right eye, and is discolored, but not 
definitely atrophic. 


Cysts OF THE RETINA. Mr. Rupert Scott. 


Last December the right eye of the patient showed a large detach- 
ment in the temporal and lower portion of the retina. The cyst in the 
retina was first seen six months ago, and since then it has increased 


markedly in size. I propose to operate on the cyst to prevent its sponta- 
neous rupture. 


ForEeEIGN Bopy IN THE Eve. Dr. T. H. WuHiIttTINGTON. 


The patient is a bricklayer, aged 59. In September, 1920, while he 
was chipping concrete, a piece of steel entered the left eye. The next 
day it was localized, 23 mm. behind the center of the cornea. Secondary 
glaucoma as a result of traumatic cataract occurred on the third day, 
and lens matter was extracted. In February, 1921, the piece of steel 
could be seen in the retina exactly as localized. No disturbance appeared 
around it, apart from some spots which looked like old hemorrhages. 
The vision in the right eye was 6/6, and in the left eye, ability to count 
fingers at 18 inches (45.7 cm.) with full field. In December, 1932, the 
patient complained of loss of all sight in the left eye, and distortion of 
objects in the center of the right field of vision, so that he could not 
work on a straight line. Widespread changes were seen in the left 
fundus, with brown deposits on the back of the left cornea. Vision 
in the right eye was 6/12 with metamorphopsia and macular changes. 


OxyYCEPHALY. Mr. BEARD. 


This patient shows oxycephaly. with optic atrophy. He is a Jew, 
aged 34, and since an early age he has been unable to see anything 
except large objects. Roentgenograms showed a large pituitary fossa. 
Oxycephaly is supposed to be caused at an early age by premature 
synostosis of the sutures, and it has been suggested that an early decom- 
pression may prevent optic atrophy. 








SOCIETY TRANSACTIONS 


Two Cases OF RADIATION CATARACT. Mr. MILNER. 


The first patient had a rodent ulcer of the inner canthus of the left 
eye. A radium barrage consisting of seven needles was put in the eye 
and kept there for eleven days, for a total dose of 1,188 mg. hours. 
The treatment was carried out by the ear, nose and throat department. 
Cicatricial ectropion ensued, and a plastic operation was advised. 

The second case of rodent ulcer of the canthus was recurrent. It 
also involved both the upper and the lower lids, and there was a sus- 
picious patch outside the outer canthus. A radium barrage of nine 
needles for four days was given, the total dose amounting to 624 mg. 
hours. There was no recurrence of the ulcer of the lid, but the inner 
half of each lid was lost. 


Cortical opacities of the lens followed the radium therapy in each 
case. 


DISCUSSION 


Mr. A. C. Hupson: Rodent ulcer of the lids or canthus is so 
serious that it seems right to take the risk of these opacities developing, 
as long as the radium will hold the disease in check. 


Srx Cases ILLUSTRATING METASTATIC CARCINOMA OF THE CHOROID. 
Mr. Puitip STALLARD. 


The rarity of this condition is shown by the fact that at my hospital 
the cases number only one in every hundred and forty thousand out- 
patients attending the clinic. Of these six cases, the primary growth 


was in the breast in three cases, in the lungs and bronchi in two, and 
in the bladder and prostate in one. Four of the six patients were males 
and two females; four were between 59 and 66 years of age. The 
average length of life of the patients after the metastasis was discov- 
ered was from four to five months. 
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Book Reviews 


Glaukom und Netzhautzirkulation. By Prof. Dr. Maximilian Salzmann, 
Graz. Price, 4 marks. Pp. 68, with 41 illustrations. Berlin: 
S. Karger, 1933. 


The author analyzes the changes observed in the central retinal veins 
of sixty-five eyes enucleated because of absolute glaucoma. His observa- 
tions are made mostly from the reconstructed charts of the optic nerve 
and its blood vessels, which are made from serial sections according to 
his own ingenious method. These charts give the surface view of the 
disk and its blood vessels, as well as a profile view of the optic nerve and 
the central vessels. He shows by many illustrations of cases that in 
glaucoma the lumen of the central retinal vein is progressively narrowed 
even to complete occlusion by the following factors: 1. The lumen of 
the vein is constricted by a sharp bend which it suffers as it courses 
from the base of the glaucomatous cup into the axis of the optic nerve. 
2. The intralaminar portion of the central artery is dilated in glaucoma- 
tous eyes because of the high pressure it must bear to vie with the 
increased intra-ocular pressure. Thus the increase in volume of the 
central artery compresses the directly adjacent thin-walled vein. 3. 
The central glial meniscus which covers the surface of the disk fre- 
quently sends a plug of tissue in the central connective tissue strand 
along the central vein on its temporal side. This wedges its way in and 
thereby compresses the central vein between it and the dilated central 
artery. This tissue plug has not the reenforcement of the lamina 
cribrosa to help it withstand the intra-ocular pressure. It therefore 
often gives way and forms a small vitreous hernia through which the 
intra-ocular pressure exerts itself on the temporal side of the vein, while 
the still higher arterial pressure compresses the vein on the nasal side. 
4. An inflammatory process often occurs around the intralaminar por- 
tion of the central vein. It causes a thickening of the wall of the vein 
and a concentric narrowing of its lumen. This process alone may pro- 
gress to complete closure of the vein, or it may be the forerunner of a 
thrombus. 

As a result of the interference with the return flow of blood through 
the central vein, collateral ways develop. These may be (1) into the 
choroid; (2) into the lamina cribrosa to reach the veins of the optic 
nerve sheath; (3) into the lamina cribrosa distal to the occlusion, unit- 
ing with the central vein in its retrolaminar portion proximal to the 
occlusion, and (4) into the central connective tissue strand distal to 
the occlusion, uniting with the central vein proximal to the occlusion. 

Of the sixty-five eyes examined, only eight had normal central 
veins. In 72.3 per cent there were marked changes in the central vein 
which led to extreme narrowing of the lumen. In 27.7 per cent there 
was complete occlusion of the central vein. 

It is well known that primary occlusion of the central vein or of 
one of its branches frequently causes glaucoma. As glaucoma frequently 
leads to an occlusion of the central vein, there is a vicious circle. This 
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is also true in cases of peripheral anterior synechiae. Therefore, in 
glaucoma the primary initiating force, which may be small, gathers 
momentum as it travels in the path of the vicious circles. 

The author believes that glaucoma from the beginning tends pro- 
gressively to narrow the central vein, and that this narrowing tends to 
increase the glaucoma. At any time during this process the changes in 
the wall of the vein and its retarded circulation may lead to the forma- 
tion of a thrombus and thus hemorrhagic glaucoma. Usually, however, 
the narrowing of the lumen of the vein continues progressively over a 
long period, leading ultimately to complete occlusion. Sufficient time 
thus elapses for the formation of a collateral circulation which may be 
so complete as to prevent the appearance of retinal hemorrhages even 
in the presence of complete occlusion of the vein. 

This work is an important contribution to the knowledge of glau- 
coma, and has been conceived, executed and presented in a scholarly 


manner. ALGERNON S. REESE. 


Binocular Vision and the Modern Treatment of Squint. By Margaret 
Dobson, M.D. Price, $2.75. Pp. 107, with 31 illustrations. Lon- 
don: Oxford University Press, 1933. 


The announcement of such a work from one of the English clinics 
where so much interesting work has recently been done was received in 
this country with the highest expectations. Miss Dobson’s book fails to 
live up to these expectations in many respects. The chapters on 


binocular vision and binocular balance are necessarily short and offer 
nothing new ; however, they contain a useful résumé of practical tests. 
The discussion of the suspension of vision emphasizes its importance as 
a cause of squint and the importance of its recognition and treatment 
by orthoptic training at the earliest possible moment. The author 
believes that amblyopia may be congenital, in which case treatment is of 
no effect, but that amblyopia from disease does often occur and is sus- 
ceptible to great improvement by treatment. Besides the usual measures, 
the use of monocular stimulation by moving objects with an American 
instrument, the myoculator, and with the author’s rotating disk is 
advised. It is interesting that Miss Dobson employed a modern form of 
the “squint mask” illustrated in the oldest books. Rubber disks are 
worn, which are provided with holes that limit the field of the fixing 
eye and admit light to the amblyopic eye at a point away from the 
amblyopic area in which vision is suspended. The author claims that 
stimulation of the seeing areas develops vision, and causes the position 
of the eye to improve markedly. Other devices making use of the same 
principle are employed with much ingenuity. 

One is surprised to find a discussion of refraction in this book. One 
is more surprised that the author is a warm advocate of “dynamic 
refraction”; she apparently gives atropine in very few cases. Few 
ophthalmologists will agree that all latent hyperopia can be elicited by 
this means, or that correction of only a portion of the hyperopia will 
make the fullest possible use of refraction in the correction of con- 
vergent squint. 

The discussion of orthoptic training comprises forty pages, and con- 
sists chiefly in a description of various ingenious instruments which have 
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recently been devised by Maddox and other English workers. Most 
important of these are the synoptiscope and the author’s binocularscope. 
q The reviewer believes that Miss Dobson is right in stressing the 
i importance of orthoptic training in most cases of squint and that such 
{ training is equally important after operation in cases in which operation 
. becomes necessary. What she fails to do, however, is to prove her thesis 
; by illustrative cases or by statistics of results in a group of cases. She 
is content with general statements that this or that procedure will bring 
% about cure in many cases of squint or will improve amblyopia. No 
3 statistics of other workers are quoted and her bibliography includes in 
large part reference to the announcements of the makers of instruments. 
Works by a Dr. Peckham of Waterbury, Conn., who seems to be an 
optometrist, are quoted with respect. 

Miss Dobson apparently fails to realize that many excellent ophthal- 
mologists have been discouraged in the use of orthoptic training by 
their own experiences or by the reports of others, and that a great deal 
of real evidence is required to convince them of its importance. 





SANFORD R. GIFFORD. 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 
President: Prof. F. de Lapersonne, 217, Faubourg St. Honoré, Paris. 
Secretary-General pro tem.: Dr. A. Churchill, 66 Boulevard St. Michel, Paris. 
INTERNATIONAL OPHTHALMOLOGIC CONGRESS 
Secretary: Dr. Francisco Poyales, Olozaga 3, Madrid. 


FOREIGN 
BRITISH MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. Frank H. Crawley, 5 Fitzwilliam Pl., Dublin. 
Place: Dublin. Time: July, 1933. 


OPHTHALMOLOGICAL SOCIETY OF BOMBAY 


President: Dr. D. D. Sathaye, 127 Girgoam Road, Bombay 4. 

Secretary: Dr. C. R. Athawale, Bhatwadi Girgoam, Bombay 4. 

Place: A. M. C. Free Ophthalmic Hospital Bldg., Poi Bawadi Parel, Bombay 12. 
Time: First Friday of every month. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. A. H. H. Sinclair, 6 Charlotte Square, Edinburgh. 
Secretary: Mr. Humphrey Neame, 56 Portland Place, London, W. I. 


OxFORD OPHTHALMOLOGICAL CONGRESS 


Master: Dr. Cyril Walker, Bristol, England. 


Secretary: Dr. C. G. Russ Wood, Hill House, Abberbury Rd., Iffiley, Oxford, 
England. 


RoyaL SocrETy OF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. A. C. Hudson, 50, Queen Anne St., W. 1, London. 
Secretary: Dr. J. D. Magor Cardell, 27, Weymouth St., W. 1, London. 


SociETE FRANCAISE D’OPHTHALMOLOGIE 
Secretary: Dr. René Onfray, 6 avenue de la Motte Picquet, Paris 7é. 


GERMAN OPHTHALMOLOGICAL SOCIETY 


Secretary: Prof. A. Wagenmann, Heidelberg. 
Place: Heidelberg. Time: Aug. 3-5, 1933. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. William C. Finnoff, 1612 Tremont St., Denver. 
Secretary: Dr. Parker Heath, 1551 Woodward Ave., Detroit. 
Place: Cleveland. Time: 1934. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. B. R. Shurley, 62 W. Adams Ave., Detroit. 

President-Elect: Dr. J. M. Wheeler, 30 W. 59th St., New York. 

Executive Secretary-Treasurer: Dr, William P. Wherry, 1500 Medical Arts Bldg., 
Omaha. 

Place: Boston. Time: Sept. 18-22, 1933. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. G. M. Byers, 1458 Mountain St., Montreal. 
Secretary-Treasurer: Dr. J. Milton Griscom, 2213 Walnut St., Philadelphia. 
Place: Lucerne, Que. Time: July 9-11, 1934. 


SECTIONAL 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. Hugo B. C. Riemer, 128 Newbury St., Boston. 

Secretary-Treasurer: Dr. Benjamin Sachs, 483 Beacon St., Boston. 

Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


PaciFic Coast OTO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. A. W. Morse, 66 W. Park St., Butte, Montana. 
Secretary-Treasurer: Dr. Frederick C. Cordes, 384 Post St., San Francisco. 


Pucet SouND ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. H. R. Secoy, 1802 Hewitt Ave., Everett, Wash. 
Secretary-Treasurer: Dr. Francis A. Brugman, 806 Cobb Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: A. R. McKinney, 703 Second National Bank Bldg., Saginaw, Mich. 
Secretary-Treasurer: Dr. W. K. Slack, 308 Eddy Bldg., Saginaw, Mich. 
Place: Saginaw, Mich., or Bay City, Mich. Time: First Friday of each month, 

except July and August. 


S1oux VALLEY EYE AND Ear ACADEMY 


President: Dr. John B. Gregg, 101 S. Main St., Sioux Falls, S. Dakota. 
Secretary-Treasurer: Dr. F. H. Roost, 420 Trimble Bldg., Sioux City, Iowa. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, NOSE AND THROAT 
Chairman: Dr. William D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Secretary: Dr. William A. Wagner, 200 Carondelet St., New Orleans. 

Place: Richmond, Va. Time: November, 1933. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. Carl Snapp, 604 Medical Arts Bldg., Grand Rapids. 
Secretary-Treasurer: Dr. Lee O. Grant, 420 Medical Arts Bldg., Grand Rapids. 
Time: Third Thursday of alternate months. 


STATE 


COLORADO OPHTHALMOLOGICAL SOCIETY 


President: A presiding officer is selected for each meeting alternately until all 
members have served. 

Secretary: Dr. Edna M. Reynolds, 920 Republic Bldg., Denver. 

Place: Capitol Life Building, Denver. Time: 7:30 p. m., third Saturday of the 
month, October to April, inclusive. 
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CONNECTICUT STATE MEDICAL Society, SECTION oN Eye, 
Ear, NOSE AND THROAT 


President: Dr. Edward J. Whalen, 750 Main St., Hartford. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 
Time: May, November. 


Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 


President: Dr. Thomas H. Hall, Jr., 617 Mulberry St., Macon. 
Secretary-Treasurer: Dr. J. A. Smith, 700 Spring St., Macon. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Robert J. Masters, 805 Hume-Mansur Bldg., Indianapolis. 
Secretary: Dr. J. Kent Leasure, 23 E. Ohio St., Indianapolis. 
Place: Indianapolis. Time: Dec. 13, 1933. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. W. W. Pearson, 410 Sixth Ave., Des Moines. 
Secretary-Treasurer: Dr. W. F. Boiler, 105 E. Iowa Ave., Iowa City. 


MICHIGAN STATE MEDICAL SOCIETY, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. Ray Connor, 28 W. Adams Ave., Detroit. 
Secretary: Dr. Ralph B. Fast, 136 E. Michigan Ave., Kalamazoo. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Harold J. Rothschild, 239 Lowry Bldg., St. Paul. 
Secretary-Treasurer: Dr. Walter E. Camp, Medical Arts Bldg., Minneapolis. 
Time: Second Friday of each month from October to May. 


MonTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. Lawrence G. Dunlap, 101 Main St., Anaconda. 
Secretary: Dr. A. W. Morse, Phoenix Bldg., Butte. 
Place: Anaconda. Time: July 11, 1933 (meetings are held semi-annually). 


New JerseY STATE MEDICAL SOcIETY, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 


Chairman: Dr. Charles H: Schlichter, 556 N. Broad St., Elizabeth. 
Secretary: Dr. B. E. Failing, 31 Lincoln Park, Newark. 


New YorkK STATE MEpicat Society, Eye, Ear, NosE AND THROAT SECTION 


Chairman: Dr. D. F. Gillette, 109 S. Warren St., Syracuse. 
Secretary: Dr. Frank M. Sulzman, 1831 Fifth Ave., Troy. 


NortH DaKkoTa ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. H. O. Ruud, 318 De Mers Ave., Grand Forks. 
Secretary-Treasurer: | Dr. F. L. Wicks, 516 Fourth St., Valley City. 
Place: Valley City. Time: 1934. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OtTo-LARYNGOLOGY 


President: Dr. A. B. Dykman, Medical Dental Bldg., Portland. 
Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHODE ISLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. Herman A. Winkler, 224 Thayer St., Providence. 

Secretary: Dr. N. A. Bolotow, 108 Waterman St., Providence. 

Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 
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SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Walter Bristow, Medical Bldg., Columbia. 
Secretary: Dr. J. W. Jervey, Jr.,:101 Church St., Greenville. 
Place: Columbia. Time: October, 1933. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. C. D. Blassingame, 899 Madison Ave., Memphis. 
Secretary-Treasurer: Dr. Ralph O. Rychener, 130 Madison Ave., Memphis. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. O. S. Hodges, 388 Pearl St., Beaumont. 
Secretary: Dr. A. F. Clark, 1034 Nix Professional Bldg., San Antonio. 


UTAH OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. T. Hasler, 290 W. Center St., Provo. 
Secretary-Treasurer: Dr. T. F. Welsh, 920 Boston Bldg., Salt Lake City. 
Time: Third Monday of each month. 


VIRGINIA SOCIETY OF OTO-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. H. G. Preston, 307 Professional Bldg., Harrisonburg. 
Secretary: Dr. Edwin W. Burton, 104 E. Market St., Charlottesville. 


WEsT VIRGINIA STATE MEDICAL ASSOCIATION, Eye, Ear, Nose 
AND THROAT SECTION 


President: Dr. Harry V. Thomas, 95 Fairmont Ave., Fairmont. 
Secretary: Dr. W. F. Beckner, 1050 5th Ave., Huntington. 


LOCAL 


ACADEMY OF MEDICINE OF NORTHERN NEw JERSEY, SECTION 
oN Eye, Ear, NOSE AND THROAT 


Chairman: Dr. Elbert A. Curtis, 65 Central St., Newark. 


Secretary: Dr. A. Russell Sherman, 671 Broad St., Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ACADEMY OF MEDICINE OF TORONTO, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. Colin Campbell, 170 St. George St., Toronto. 
Secretary: Dr. H. M. Macrae, 170 St. George St., Toronto. 
Time: First Monday of winter months. 


ATLANTA Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. G. E. Clay, 384 Peachtree St., N. E., Atlanta, Ga. 

Secretary: Dr. William O. Martin, Jr., Medical Arts Bldg., Atlanta, Ga. 

Place: Academy of Medicine, 38 Prescott St.. N. E. Time: 8 p. m., last Thurs- 
day of each month. 


BALTIMORE MEDICAL SOCIETY, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Benjamin Rones, Johns Hopkins Hospital, Baltimore. 

Secretary: Dr. William M. Rowland, 906 Cathedral St., Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m., 
fourth Thursday of each month from October to May. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. F. C. Steinbugler, 515 Ocean Ave., Brooklyn. 

Secretary: Dr. Walter V. Moore, 1 Nevins St., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 
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BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. H. H. Glosser, 448 Franklin St., Buffalo. 
Secretary-Treasurer: Dr. I. J. Koenig, 40 North St., Buffalo. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 


President: Dr. Dwight C. Orcutt, 30 N. Michigan Ave., Chicago. 

Secretary: Dr. Richard C. Gamble, 30 N. Michigan Ave., Chicago. 

Place: Medical and Dental Arts Club. Time: Third Monday of each month 
from October to May. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTO-LARYNGOLOGY 


Chairman: Dr. Justin M. Waugh, Cleveland Clinic, Cleveland. 
Secretary: Dr. James T. Collins, 1105 Medical Arts Bldg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


CLEVELAND OPHTHALMOLOGICAL CLUB 
Chairman: Dr. W. P. Chamberlain, 7405 Detroit Ave., Cleveland. 
Secretary: Dr. A. D. Ruedemann, Cleveland Clinic, Cleveland. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. L. F. Appleman, 308 S. Sixteenth St., Philadelphia. 
Clerk: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


COLUMBUS OPHTHALMOLOGICAL AND QOTO-LARYNGOLOGICAL SOCIETY 


Chairman: Dr. Albert D. Frost, 681 E. Broad St., Columbus, Ohio. 
Secretary-Treasurer: Dr. M. Goldberg, 328 E. State St., Columbus, Ohio. 
Time: First Monday of each month. 


DaLLas ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. T. S. Love, 1719 Pacific Ave., Dallas, Texas. 

Secretary: Dr. Daniel Brannin, 1719 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des MorneEs ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Cecil C. Jones, 1121 Equitable Bldg., Des Moines, Iowa. 

Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 

Time: 7:45 p. m., third Monday of every month, September to May. 


DETROIT OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 
Secretary: Dr. Raymond S. Goux, David Whitney Bldg., Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 


EASTERN NEw YorK EYE, Ear, NOSE AND THROAT ASSOCIATION 


President: Edward B. O’Keefe, 901 State St., Schenectady. 
Secretary-Treasurer: Dr. W. C. Mott, 118 Washington Ave., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 
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Fort WortH Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Valin R. Woodward, Flatiron Bldg., Forth Worth, Texas. 


ee Dr. Van D. Rathgeber, 1012 Medical Arts Bldg., Fort 
orth. 


Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m., first Friday of each 
month except July and August. 


GRAND Rapips Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Carl F. Snapp, 26 Sheldon Ave., Grand Rapids, Mich. 

Secretary-Treasurer: Dr. Walter W. Oliver, 320 Medical Arts Bldg., Grand 
Rapids, Mich. 

Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. 


'Houston ACADEMY OF MepicingE, Eye, Ear, NosE AND THROAT SECTION 


President: Dr. J. F. Gamble, 201 Main St., Houston, Texas. 

Secretary: Dr. B. F. Payne, 1304 Walker Ave., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. D. A. Bartley, 23 E. Ohio St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 

Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to May. 


Kansas City Society OF OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 


President: Dr. M. B. Simpson, 1103 Grand Ave., Kansas City, Mo. 

Secretary: Dr. Harold B. Hedrick, 618 Professional Bidg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 


Lonc Beacnu Eye, Ear, NosE AND THROAT SOCIETY 


Chairman: Dr. Clifford S. Losey, 219 E. 10th St., Long Beach, Calif. 

Secretary-Treasurer: Dr. Kenneth C. Brandenburg, 707 Security Bldg., Long 
Beach, Calif. 

Place: Professional Bldg. Time: Last Wednesday of each month from October 
to May. 


Los ANGELES SOCIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. D. E. Godwin, 910 Security Bldg., Long Beach, Calif. 

Secretary-Treasurer: Dr. F. H. Brandt, 1052 W. Sixth St., Los Angeles. 

Place: Elks Temple. Time: 6:30 p. m., fourth Monday of each month from 
September to May, inclusive. 


LovIsvILLE Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Karl N. Victor, Breslin Bldg., Louisville, Ky. 

Secretary-Treasurer: Dr. J. S. Bumgardner, Heyburn Bldg., Louisville, Ky. 

Place: French Village. Time: Second Thursday of each month, September to 
May, inclusive, at 6:30 p. m. 


MEDICAL SOCIETY OF THE DIstTRICT OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Dr. George B. Trible, 1801 I St., Washington. 
Secretary: Dr. Harry F. Davies, 1835 I St., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month from 
October to April, inclusive. 





DIRECTORY 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Dr. Samuel G. Higgins, 324 E. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 324 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 
President: Dr. J. P. E. Bousquet, 66 Sherbrooke St., West, Montreal, Canada. 


Secretary: Dr. J. A. MacMillan, 1410 Stanley St., Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Eugene Orr, 706 Church St., Nashville, Tenn. 

Secretary-Treasurer: Dr. H. C. Smith, Medical Arts Bidg., Nashville, Tenn. 

Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month from 
October to June. 


NEw ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Secretary-Treasurer: Dr. R. H. Fisher, Chess and Checker Club, New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: Third Thursday of each 
month from October to June. 


New YorK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. Webb William Weeks, 20 E. 53rd St., New York. 
Secretary: Dr. Guernsey Frey, 121 E. 60th St., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


OMAHA AND CoUNCIL BLUFFS OPHTHALMOLOGICAL AND 
OtTo-LARYNGOLOGICAL SOCIETY 


President: Dr. L. G. Howard, 532 First Ave., Council Bluffs, Iowa. 

Secretary-Treasurer: Dr. W. A. Cassidy, 1620 Medical Arts Bldg., Omaha. 

Place: Omaha Club, 20th and Douglas Sts., Omaha. Time: 6 p. m., dinner; 
7 p. m., program; third Wednesday of each month from October to May. 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 


President: Dr. Edward B. Heckel, Jenkins Arcade Bldg., Pittsburgh. 

Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 

Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


PITTSBURGH SLIT-LAMP SOCIETY 


President: Dr. W. W. Blair, 121 University Pl., Pittsburgh. 

Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 

Place: 121 University Pl. Time: Second Monday evening of every month, except 
June, July, August and September. 


RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. R. W. Vaughan, Medical Arts Bldg., Richmond, Va. 

Secretary: Dr. William R. Weisiger, Medical Arts Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 
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ROCHESTER Eye, Ear, NOSE AND THROAT SOCIETY 


Chairman: Dr. W. E. Munroe, 277 Alexander St., Rochester, N. Y. 

Secretary-Treasurer: Dr. E. W.-O’Brien, 5 N. Goodman St., Rochester, N. Y. 

Place: Rochester Medical Association, 113 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louris OPHTHALMIC SOCIETY 


President: Dr. Max W. Jacobs, Missouri Theatre Bldg., St. Louis. 

Secretary: Dr. Carl T. Eber, 1006 Carleton Bldg., St. Louis. 

Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Robert E. Parrish, 712 Medical Arts Bldg., San Antonio, Texas. 

Secretary-Treasurer: Dr. E. King Gill, 323 Medical Arts Bldg., San Antonio, 
Texas. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


San Francisco County MEDICAL Society, SECTION ON EYE, 
Ear, NosE AND THROAT 
Chairman: Dr. George N. Hosford, 490 Post St., San Francisco. 
Secretary: Dr. Russell Fletcher, 490 Post St., San Francisco. 
Place: Society’s Building, 2180 Washington St., San Francisco. 
Time: Fourth Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. T. D. Boaz, Medical Arts Bldg., Shreveport, La. 
Secretary-Treasurer: Dr. W. L. Atkins, 940 Margaret Pl., Shreveport, La. 
Place: 1240 Texas Ave. Time: 7:30 p. m., first Monday of each month from 
October to June. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. C. A. Veasey, Jr., 407 Riverside Ave., Spokane, Wash. 

Secretary: Dr. J. L. Walter, Paulsen Medical and Dental Bldg., Spokane, Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


SyracusE Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. H. O. Brust, 820 S. Crouse Ave., Syracuse, N. Y. 
Secretary-Treasurer: Dr. W. J. Werfelmann, 109 S. Warren St., Syracuse, N. Y. 


Place: University Club. Time: Second Friday of each month except June, July 
and August. 


TuLtsa ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Roy Dunlap, Medical Arts Bldg., Tulsa, Okla. 
Secretary-Treasurer: Dr. Marvin D. Henley, Medical Arts Bldg., Tulsa, Okla. 
Place: Medical Arts Bldg. Time: Monthly. 





